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OINTMENT 


unusually effective 
in helping to prevent 
and heal skin irritation 
and excoriation 


DESITIN OINTMENT is not washed away or 
decomposed by excrement, perspiration or 
secretions. In fact, its soothing, lubricant 
and healing influence is so persistent that 

one application helps protect 


the skin for hours. 


Non-sensitizing, non-irritant Desitin Ointment 
combines high grade Norwegian cod liver oil, 
zinc oxide, talcum, petrolatum and lanolin 


zinc 
ry Tubes of 1 0z., 2 0z., 4 oz., and 1 Ib. jars 
samples on request. 


DESITIN CHEMICAL COMPANY 
70 Ship Street, Providence 2, R. I. 


1. Grayzel, H. G., Heimer, C. B., and Grayzel, R. W.: New York St. J, 
Med. 53:2233, 1953. 2. Heimer, C. B., Grayzel, H. G., and Kramer, B.: 
Archives of Pediatrics 68:382, 1951. 3. Behrman, H. T., Combes, 
F. C., Bobroff, A., and Leviticus, R.: Ind. Med. & Surgery 18:512, 
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IN X-RAY VISUALIZATION 


Reduced Hypermotility, Improved 


Delineation with Pro-Banthine*: Case History 


Basic film: pronounced hvpermotility of stom- 
ach and bulb; diagnosis not possible. 


J. R., male, age 50, when first seen* com- 
plained of severe abdominal pain of six 
weeks’ duration. Initial gastrointestinal 
roentgenologic examination revealed 
marked hypermotility of the stomach and 
duodenal bulb. Because of rapid emptying it 
was not possible to visualize a lesion either 
in the stomach or duodenal bulb. However, 
the patient's symptoms strongly suggested an 
ulcer, and he was reexamined after the in- 
jection of 15 mg. of Pro-Banthine (brand of 
propantheline bromide) intramuscularly. A 
marked diminution in motility occurred and 
a huge gastric ulcer was easily visible on the 
lesser curvature at the junction of the upper 
and middle third of the stomach. 

This patient is now receiving 30 mg. of 
Pro-Banthine four times daily and gained 
8 pounds during the first ten days of therapy. 


Trial packages of Pro-Bonthine and the new booklet, Case 
Histories of Anticholinergic Action,"’ available on request... 


Five-minute film after 15 mg. of Pro-Banthine 
intramuscularly 
curvature clearly visualized. 


large gastric ulcer on lesser 


He was completely relieved of pain within 
twenty-four hours. The ulcer is presently 
healed and he is asymptomatic, six weeks 
following initiation of Pro-Banthine therapy. 
This is an excellent example of delineation 
of a lesion which escaped detection with the 
ordinary technique of gastrointestinal roent- 
genography. If an ulcer is suspected and the 
initial roentgenologic examination is nega- 
tive or inconclusive, the roentgenographic 
study should be repeated following the oral 
administration of 30 mg. or the intramuscu- 
lar injection of 15 mg. of Pro-Banthine. 
G. D. Searle & Co., Research in the Service 
of Medicine. 

*Roentgenograms and case history courtesy of I. Richard 


Schwartz, M.D., Kings County Gastrointestinal Clinic, 
Brooklyn, N. Y. 


P. O. Box 5110 D-2 
Chicago 80, Illinois 
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WHICH DO YOU PRESCRIBE? 


Regardless of which antacid you've been 
using, we believe you'll agree that most of 
them are rather good. 


Still, we'd like to remind you of 


Syntrogel® ‘Roche'...because it acts fast 


(in a matter of seconds) and long (often 
for hours). For patients with heartburn 
or too much stomach acid, Syntrogel is 


really worth trying. 
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Since the ulcer patient usually 
can not get away from it all, 
prescribe MONODRAL with 
MesarRAL to more effectively 
isolate the ulcer from the 
patient physiologically. 
Monoprat with MEBARAL con- 
trols hyperacidity by a- proved 
superior antisecretory action. 
Controls hyperirritability and 
hypermotility of the upper 
gastro-intestinal tract, relieves 
pylorospasm. 

Induces a serenity of mind with- 
out affecting mental alertness, 
softens the emotional impact 
of environmental stimuli. 
Controls the psychovisceral 
component of peptic ulcer; les- 
sens gastro-intestinal tension 


ISOLATE by diminishing reflex motor 
irritability. 
THE 
MONODRAL with MEBARAL Tablets, 


ULCER! 1 or 2 tablets three or four times 


daily; each tablet containing 5 mg. 
MONODRAL bromide and 32 mg. 
x MEBARAL. Bottles of 100 tabi 


MONODRAL MEBARAL 


COMPLETE CONTROIIL 
of peptic ulcer 
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Probutylin 


(procaine isobutyrate, RORER) 


for direct, topical management of 
nausea...vomiting...gastritis 


*K CLINICAL RESULTS: 


Nausea and vomiting, hiccups, 
pylorospasm 80% 


Hiatal hernia, gastro-duodenitis 87% 


Symptomatic Relief 


Gastritis medicamentosa 100% 
Postoperative nausea and vomiting 90% 
Gall bladder disorders 3 80% 
Genito-urinary disorders 74% 


Nausea and vomiting of pregnancy 71% 


For Pain 
try ASCRIPTIN Tablets 


: (Aspirin buffered with MAALOX) 
Given orally, in capsules or elixir, PROBUTYLIN 


effectively relieves gastrointestinal symptoms 
of many disorders by direct, topical anesthetic 
action on the mucosa and muscularis. Supplied: ¢ High gastric tolerance level 
Capsules PROBUTYLIN, 300 mg., bottles of 50. ¢ Clinically proved 

Elixir PROBUTYLIN, 10%, bottles of 180 cc. Samples on request 


Literature and samples forwarded on request. A . 


WILLIAM H. RORER, INC. 


PHILADELPHIA, PA. 


¢ Doubles blood salicylate level 
e Action more prolonged 


put busy patients and peptic ulcers at ease 


PRANTAL Repetabs 


during the day—8 hours’ pain relief following a single dose 


nightlong protection—full night's sleep following bedtime dose 


PRANTAL REPETABS, 100 mg. 


other dosage forms for every phase of therapy 
PRANTAL Tablets, 100 mg.—to initiate therapy, adjust dosage 


PRANTAL Injection, 25 mg. per cc., 10 cc. vials or 1 cc. ampuls —rapid relief 


in emergencies, acute episodes 


PRANTAL 100 mg. with Phenobarbital 16 mg. Tablets —when sedation is desired 


Schering 


methylsulfate, brand of diphemanil methylsulfate, 
PRANTAL 
REPETABS 


Reretass,® Repeat Action Tablets 


té 
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FOR A HAPPY “ULCER LIFE’’... 


MUCOGEL 


GLYCINATED MUCIN-ANTACID TABLETS 


... because it is particularly suited to 


the long-term management of peptic ulcer 


IN THE ACUTE STAGE 


MUCOGEL 


is more effective IN THE QUIESCENT STAGE 


@ Prompt buffering action relieves 
pain quickly 


@ Provides prolonged acid neutral- 


MUCOGEL 


is more effective 


“The yardstick in the evaluation 


: : of substances used in the treat- 
ization without acid rebound or 
ment of peptic ulcer is the degree 
alkalosis (2) 
of preventing recurrences.” ‘ 
Retards pepsin activity 
Mucin-antacid treated patients 
: showed recurrence rate of only 
e Promotes rapid healing by more , ras 
18% in 2 years. ‘*) Patients on 
ively coating the ulcer ‘’? 
effectively 7 8 standard therapy showed 


rence rate of 42%, ‘%) 


recur- 


Each pleasant tasting mucin 160 mg 


Magnesium glycinate 250 mg. 
MUCOGEL Tablet supplies: Aluminum hydroxide gel 250 még. 


AVAILABLE AT ALL PHARMACIES IN BOTTLES OF 100 TABLETS 
SAMPLES, LITERATURE ON REQUEST 


BARROWS 


CHEMICAL COMPANY, 


42 LISPENARD STREET 
NEW VORK 13. N. Vv 


InN C. 


CANAL 6-4854 


BIOCHEMICALS AND PHARMACEUTICALS 


1.) New & Nonofficial Rem, Council on Pharm & Chem, A.M.A., Phila., J. B. Lipp., '52, p.312. 2.) Hardt, L.L. & 
Steigman, F.: Am. J.Dig. Dis. 17:195-6, ’50. 
et al.: J.A.M.A. 153:1161, ’53. 


3.) Bralow, S.P. et al.: Am. J. Dig. Dis. 17:119, ’50. 4.) Ruffin, J.M. 


Just introduced — 


Cremomycin. 


BSULFASUKIDINE@—NEOMYCIN SUSPENSION WITH PECTIN AND KAOL! 


for comprehensive antidiarrheal therapy... for the whole family 


MAJOR ADVANTAGES: 1. ‘Sulfasuxidine’ and neomycin—for a comprehensive range 
of antibacterial action. 2. Pectin and kaolin—to detoxify and adsorb intestinal irri- 
tants. 3. Deliciously fruit-flavored. 4. Effective for specific and nonspecific diarrheas. . 


You can prescribe new CREMOMYCIN even when the ing 3.0 Gm. ‘Sulfasuxidine,’ 300 mg. of neomycin 
whole family has diarrhea. It contains ‘Sulfasuxidine’ sulfate, 0.3 Gm. of pectin and 3.0 Gm. of kaolin. 
and neomycin. Both are sparingly absorbed — thus 

they are virtually nontoxic and their action is con- 

centrated in the intestine. Pectin and kaolin adsorb 

toxins and soothe the mucosa. 

Supplied: 8-oz. bottles, each fl. oz. (30 cc.) contain- 


Philadelphia 1, Pa. 
Reference: 1. Poth, EB. J., J.A.M.A. 153:1516 (Dec. 26) 1953. OIVISION oF MERCK & CO., Inc 
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one tablet t.i.d. 


DECHOLIN’ with Belladonna 


(dehydrocholic acid and belladonna, Ames) 


hydrocholeresis—more fluid bile enhances biliary flow over 100 per 
cent!—protects against bile .stasis and excessive concentration, often 
associated with gallstone formation.?-4 

spasmolysis combats biliary dyskinesia—relieves hypertonic dyski- 
nesia, frequently present in pregnancy?—helps prevent related pain, 
nausea and vomiting. 


and natural laxation without catharsis prevents colonic dehydra- 
tion? and biliary constipation—acts as a “...physiologic stimulant to 
evacuation....’4 


Decholin with Belladenna Tablets, dehydrocholic acid 334 gr. and extract of bella 
donna % gr. Bottles of 100 and S00 


(1) Crenshaw, J. FE: Am. J. Digest. [pis /7:387, 1950. (2) Lichtman, S. S.: Diseases 
of the Liver, Gallbladder-and Bile Ducts, ed. 3, Philadelphia, Lea & Febiger, 1953, 


vol. 2, p. 951. (3) Sherleck, S.: Diseases of the Liver and Biliary System, Springfield, 
Charles C Thomas, 1955, p. 642. (4) King, J. ¢ Am. J. Digest. Dis. 22:102, 1955 


AN AMES compPaNy, INC + ELKHART, INDIANA 
Ames Company of Canada, Ld., Toronto 
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THE PATHOGENESIS AND THERAPY OF HUMAN AMEBIASIS® 


WILLIAM W. FRYE, M.D., Ph.D.+ 


New Orleans, La. 


At the present time there is no doubt that Endameba histolytica is or may 
become at any time a pathogenic parasite of man and may cause a certain 
percentage of acute and chronic cases of amebiasis. This parasitic ameba has 
been studied in man and in other animals and it has been grown in a variety 
of culture media, but never in pure culture in the complete absence of accom- 
panying bacteria. 


Infections with E. histolytica present many interesting and unsolved prob- 
lems, with reference to the occurrence of clinical manifestations. The large 
majority of persons found infected with this parasite have no marked symptoms 
referable to the infection. There are a small number who develop mild intestinal 
symptoms and a very small proportion mine severe amebic dysentery. 
Although the incidence of amebiasis varies in different parts of the United 
States, the frequency of amebic infection of the bowel with hepatic complica- 
tions is probably much greater than is commonly realized. 


Surveys from all parts of the world have shown that among apparently 
healthy, normal individuals, a varying percentage harbor E. histolytica in their 
intestinal tract. The prevalence of the infection varies in different localities, 
but it is true that there exists throughout the entire world a great reservoir 
of amebic infection in individuals who appear to be normal, healthy and with- 
out apparent intestinal symptoms of the infection. Having such a large reservoir 
of infected individuals, it is interesting that there is so little correlation 
between the incidence of these healthy carriers and the number of cases of 
acute amebic dysentery in the individuals harboring the parasite. 


Another interesting question which has never been answered is, when the 
symptomless carriers do develop acute amebic dysentery, is the pathology due 


*Read before the Second Annual Convention of the American College of Gastroenter- 
ology, Chicago, IIll., 24, 25, 26 October 1955. 
tLouisiana State University School of Medicine. 
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to the same strain of E. histolytica which had been present in the carrier state, 
or was the disease produced by a new infection or a different strain of the 
ameba. If the pathology was due to the original strain, then we must conclude 
that there has been some change in the intestinal tract or in the ameba which 
stimulated the parasite to produce massive tissue destruction. 


Even though we now have a vast amount of information regarding the 
habits and life history of E. histolytica there are still wide gaps in our knowl- 
edge of the pathogenesis of this animal parasite. One of our main questions 
is why are there far greater numbers of symptomless carriers who pass only 
cysts and who are apparently asymptomatic than there are cases of acute 
amebic dysentery? This question of the symptomless carrier is one of peculiar 
difficulty. In 1913 Walker and Sellards, working in Manila, Philippine Islands, 
fed E. histolytica cysts from healthy carriers, some of whom had never had 
signs or symptoms of the infection, to 16 healthy volunteers. Fifteen of the 
16 fed cysts became infected with E. histolytica, but only 4 of the 15 subse- 
quently developed acute amebic dysentery. The specific explanation for these 
clinical and pathological variations is not known. It may be related to the 
parasite itself, to the condition of the host, to possible nutritional factors, to 
environmental influences of various kinds or to a combination of one or more 
of these factors. 


One of the difficult questions to clarify is the condition of the mucosa in 
the symptomless carrier of E. histolytica. It has been found repeatedly that some 
amebic ulceration of the large intestine of man, and often amebic liver abscess, 
may occur in individuals who have had no signs, symptoms, or other evidence 
of amebic infection. Are there cases of known amebic infection in whom no 
ulceration is ever present? In an attempt to find some information on this point, 
Faust in 1941, examined the intestinal tract of 202 persons within four hours 
after death by accident. Of the 202 individuals, 13 were found to harbor FE. 
histolytica in the large intestine. In 7 of the 13 positives superficial lesions of 
varying extent were found. In 6 others no lesions could be found throughout 
the entire length of the large intestine. In 2 of the 6, infection was established 
by the finding of a single typical E. histolytica cyst in each case. This study 
indicates that there may be an extensive amebic infection in the large intestine 
without any gross evidence of tissue pathology. 


Frye and Meleney, 1938, infected several rhesus monkeys with a human 
strain of E. histolytica which had been found highly pathogenic for kittens. In 
one monkey the infection persisted for several months and trophozoites were 
always abundant in the stools but there was no evidence of dysentery or of 
even mild tissue damage. The animal was sacrificed after several months of 
continuous observation and the entire intestine examined carefully. No gross 
lesions were found although numerous active trophozoites were found in all 
portions of the large intestine. Blocks were fixed and sections from numerous 
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areas showed amebae in the lumen, on the surface of the mucosa and in the 
crypts of the glands but there was no penetration or evidence of damage to 
the adjacent epithelial cells. Another monkey infected with the same strain of 
E. histolytica became emaciated and appe ared chronically ill several weeks 
after infection was established. There were numerous amebae in the stools 
but no frank dysentery. The animal was sacrificed a few weeks after becoming 
ill and several well defined amebic lesions were found in the area of the 
cecum. The animal also had far advanced pulmonary tuberculosis which was 
the primary cause of the chronic illness. This seems to indicate that chronic 
illness and debility of any nature may break down the balance between host 
and parasite. 


The pathogenicity of various strains of E. histolytica have been studied by 
many investigators. Meleney and Frye, over a ten-year period from 1931 to 


1941, studied the pathogenicity of a number of strains of E. histolytica in 


kittens. This work was planned with the dual purpose of comparing the severity 
of the lesions produced by the different strains and of observing the effect of 
continuous, prolonged cultivation in vitro on the pathogenicity of the strains. 
It was necessary to develop a practical method of studying the pathogenic 
activity of the various strains and be able to compare each strain under uniform 
conditions. 


In the pathogenicity studies all precautions were taken to prevent the 
introduction of new bacteria into the cultures. Interchanging the bacterial flora 
between our more pathogenic and less pathogenic strains had no apparent 
effect upon the pathogenic activity of the amebae. It was found that variations 
in the suspending media employed in the inoculation of cultures of E. histolytica 
into kittens did affect the pathogenic activity of the amebae. These controlled 
pathogenicity studies, using a standard number of experimental animals in each 
series, showed that there were differences in the ability of these strains to 
produce pathology in kittens and that this difference could be demonstrated 
and was constant over a period of years. It was also demonstrated in these 
pathogenicity studies that with the strains of E. histolytica and kittens which 
we employed, no strain proved to be nonpathogenic and only one of several 
strains showed a consistent decrease in pathogenic activity as a result of 
artificial cultivation. 


The small and large races of E. histolytica have been considered by some 
to account for differences in clinical manifestations. Some consider the small 
race much less pathogenic than the large race. Frye and Meleney, 1938, estab- 
lished a small race of E. histolytica in culture from a patient with mild gastro- 
intestinal tract symptoms and tested the pathogenicity of this strain in a series 
of kittens. Cultures of this strain were inoculated into 22 kittens and 5 became 
infected. The lesions in these animals were superficial, there being little 
tendency for the amebae to penetrate deep into the tissues as was true of 
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almost all of the large strains of amebae which were studied in kittens. It is 
not possible to transfer this information from the kitten directly to the human 
but it does indicate that in infection with the small race of E. histolytica there 
may be only superficial lesions and that with infections with this type of ameba 
in man there would be no signs of symptoms of the disease. 


In a recent report by Jones, Cassis, Floyd and Mansour (1955), evidence 
of a difference between the clinical manifestations in patients harboring large 
and small race E. histolytica was presented. They studied 19 “apparently 
healthy” Egyptian employees for a period of 24 weeks before treatment was 
given. The patients were studied carefully and then treated. Posttreatment 
examinations were made again during a 24-week follow-up period, including 
a control group of patients with no infection. The findings in this controlled 
linear study of nondysenteric and mild hepatic forms of amebiasis in Egyptians 
were interpreted as clinical support for the concept of mild pathogenicity of 
the small race and for the concept that “apparently healthy carriers” of either 
race may have mild signs and symptoms if followed serially over a long enough 
period of time. 


PATHOGENESIS OF AMEBIASIS 


We are all aware of the fact that infection with E. histolytica presents 
many interesting problems regarding the occurrence of tissue pathology and 
the accompanying clinical manifestations of the disease. In order to understand 
the possibilities we must have a general understanding of the life history and 
other activities of this parasite. 


Infection occurs by the introduction into an uninfected host a cyst or 
cysts into the mouth. The cyst of E. histolytica passes unharmed through the 
stomach and into the small intestine. During its passage through the small 
intestine or after arrival in the cecum, the four nucleate ameba within the cyst 
becomes active and emerges from the cyst. 


After excystation, the normal four nucleated ameba undergoes further 
nuclear division and single nuclei, with a portion of ectoplasm, separate into 
eight small motile amebae. This process of multiplication takes place in the 
lumen of the cecum. Here the amebae grow to full size, and then undergo 
mitotic and cellular division. The amebae from the cecum may be carried 
in the fecal contents toward the terminal portion of the colon, undergoing 
encystation in preparation for survival outside the body until they are 
ingested by a new host. If conditions in the cecum or parts of the large 
intestine are favorable for tissue invasion the motile amebae may penetrate 
the wall of the intestine and produce lesions. The amebae may produce tissue 
destruction on the surface of the mucosa, in the natural depressions, or rugae; 
or in the lumen of the glands. 
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The penetration into the tissues may be accomplished by combined physical 
and chemical action. Ameboid movement of the parasite may permit penetra- 
tion between epithelial cells, or the lvtic toxin of the amebae may digest these 
cells before penetration into the deepe r tissues takes place. Freque ently the 
amebae penetrate beneath the epithelial cells to the base of the glands and 
there multiply, outside the basement membrane, before progressing into the 
connective tissue stroma between the glands. From here they pass down toward 
the muscularis mucosae, causing edema and necrosis of the tissue and dilata- 
tion, rupture or thrombosis of capillaries. Ultimately the necrosis involves the 
entire thickness of the mucosa. It may extend late rally over a wide area, or 
it may be sharply limited to a small group of glands. The amebae in the fundi 
of the glands soon break through the basement membrane and penetrate the 
muscularis mucosae either through the tissue spaces or in the lymph or blood 
vessels. 


In the submucosa the amebae spread out in all directions between the 
connective tissue fibers. Their toxin causes edema, fibrin formation and degen- 
eration of cells and intercellular fibers. The submucosa often becomes several 
times its normal thickness. There is little or no cellular response on the part 
of the host to the amebae, so that in early lesions before bacterial contamination 
few polymorphonuclear leucocytes and only a moderate number of mononuclear 
cells may be found in the lesions. With progression of the lesions due to the 
amebae the bacteria gain access to the tissues, followed by a marked _poly- 
morphonuclear response and the degenerating submucosal lesion takes on the 
appearance of a pyogenic abscess. At the periphery of such a lesion, bacteria 
are usually absent, but numerous amebae are present in the advancing area 
of edema and necrosis. The development of lesions in the submucosa leads to 
interference with the nutrition of the mucosa above it and the formation of 
the typical ulcer with overhanging edges, with extrusion of blood, necrotic 
material and amebae into the lumen of the intestine. Advancing beyond the 
area of necrosis, the amebae in the submucosa may enter the lymph or blood 
vessels, or may penetrate into other layers of the intestinal wall. If they enter 
blood vessels, they are carried by the blood stream to the liver, where they 
may form emboli with necrosis of the capillary walls and with continued 
multiplication and necrosis there eventually forms an amebic liver abscess. 


The process that has been described represents the unobstructed develop- 
ment of the severest type of amebic lesion in the large intestine of man. The 
lesions are as a rule most numerous in the cecum, proximal ascending colon 
and the rectosigmoid region. As has been stated, we often find, in persons 
dying from other causes than amebiasis, no gross evidence of amebic lesions, 
but microscopic lesions may be found in tissue sections. In such lesions there 
may be no definite necrosis of the tissues. The glandular epithelium may be 
missing in small areas, but except for the presence of E. histolytica trophozo- 
ites there is little or no change in the surrounding tissue. Such a condition 
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either represents the presence of a strain of E. histolytica of a low degree of 
pathogenicity or great resistance to the parasite on the part of the host. This 
is without question the condition that exists in some of the cases of amebiasis 
that produce no clinical symptoms. 


EXTRAINTESTINAL AMEBIASIS 


Extraintestinal lesions are metastatic, Coming primarily from the intestinal 
lesions. These lesions in other parts of the body may develop in the absence 
of any intestinal symptoms of the infection. The most common and important 
of the complications of amebiasis is amebic hepatitis or amebic abscess of the 
liver. The amebae are transported from the intestinal lesions to the liver by 
way of the portal blood stream. With superficial localization of the amebic 
liver abscess its extension to the surface of the liver is the rule, and adhesion 
to the adjacent viscera or parietal peritoneum is common, often resulting in 
perforation or direct extension outside the liver. Although the incidence of 
amebiasis varies in different areas, the frequency of amebic infection of the 
bowel and its he aie complications are probably much greater than is com- 
monly realized. 


The next most common site of extraintestinal amebiasis is the lung. Such 
lesions may occasionally be embolic in origin but are usually caused by direct 
extension of liver abscesses through the diaphragm. The abscess may rupture 
into the pleural or pericardial cavity, but more often the lung becomes adherent 
to the diaphragm and extension occurs directly into the lower lobe. With the 
advance of the amebae into the lung, a localized pneumonia develops with 
rapid formation of an abscess. Such an abscess contains the material typical 
of amebic lesions. At the periphery of the abscess is a pneumonic process, 
partly interstitial in character but mainly showing the alveoli filled with fibrin 
and amorphous material containing few cells. Numerous amebae may be irreg- 
ularly distributed in the alveoli and to a lesser extent in the inte rstitial tissue. 


The lung abscess usually opens into a large bronchus, discharging in the 
sputum a brownish mucoid material containing blood and amebae. If there 
is a direct connection with the liver, the discharge is similar to that of a liver 
abscess. 


Amebic lesions of the skin and subcutaneous tissues are also frequently 
encountered. Such lesions may occur after surgical drainage of an amebic liver 
abscess, after drainage of a ruptured appendix of ruptured ulcer of the colon, 
from a colostomy opening or from direct extension of rectal ulcers through the 
anus by way of a fistula. They would probably never occur if the primary condi- 
tion was recognized as amebic and drug treatment instituted. 


Other extraintestinal amebic lesions have been reported, but these are 
extremely rare. Amebic abscesses of the brain are usually secondary to liver 
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and lung abscesses. Amebic infections of the gallbladder and various areas 
of the genitourinary tract have been described. When E. histolytica are found 
in these areas it is undoubtedly due to an extension from a primary site in 
the liver, in the case of the gallbladder, or from the colon in cases of genito- 
urinary tract involvement. These complications are extremely rare but must be 
kept in mind as a possibility in differential diagnosis. 


TABLE I 
AGENTS USED IN THE TREATMENT OF AMEBIASIS 


. Cephaline Alkaloids 
1. Emetine hydrochloride 
2. Emetine Bismuth Iodide 
(20% Emetine—20% Bismuth administered orally) 


— 


II. 


Halogenated Hydroxyquinolines 

1, Chiniofon (Yatren-Anayodin) (28% Iodine) 

2. Diiodoquin (63.9% Iodine) 

3. Iodochlorohydroxyquine (vioform) (37.5% Iodine) 


III. Arsonic Acid Derivatives 


. Acetarsone (Stovarsol) (27.3% metallic arsenic) 
. Carbarsone (28.5% metallic arsenic) 
. Thiocarbonate (Thioarsenite ) 


. Bismuth glycolgarsamilate (Milibis ) 
(15.01% metallic arsenic—41.88% metallic bismuth ) 


WOW 


IV. 4-Aminoquinolines 
1. Chloroquine phosphate (Aralen et al) 


Diphosphate dihydrate (62% base) administered orally 
Hydrochloride (89% base) administered parenterally 


V. Antibiotics 
1. Terramycin 


2. Aureomycin 


2 
3. Others 


DIAGNOSIS OF AMEBIASIS 


The laboratory diagnosis of amebiasis is not particularly difficult if a few 
simple fundamental procedures are observed. The diagnosis of amebiasis, as 
with other technical procedures, requires some knowledge of the biology of the 
parasite and broad experience in identification and differentiation of the non- 
pathogenic amebae which may be found in the intestinal tract of man. 


The clinical diagnosis of intestinal amebiasis is not difficult to confirm 
by laboratory technics. Specific diagnosis rests essentially upon demonstration 
of either cysts or trophozoites of E. histolytica. Insofar as is practicable, the 
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procedures designed to demonstrate this animal parasite should be exhausted 
before accepting a clinical or a therapeutic diagnosis of amebiasis. 


Swartzwelder in 1952, pointed out that errors in the diagnosis of amebiasis 
are of three kinds: 1. failure, because of poor technic or inadequate search, to 
detect the organism in individuals who harbor the parasite; 2. confusion of 
various nonparasitic objects in the stool or in sigmoidoscopic aspirate with 
E. histolytica; and 3. confusion of other intestinal protozoa with this pathogen. 


Sigmoidoscopic examination is a particularly valuable adjunct to stool 
examination, but this procedure has limitations. In a high percentage of patients 
with intestinal infection the lesions are beyond the range of this instrument 
and many cases of amebiasis would be overlooked if this method of diagnosis 
were relied upon entirely for diagnosis. This would apply particularly to 
patients with lesions confined to the cecum, appendix and ascending colon, 
which are sites of frequent involvement without lesions being present in the 
lower portion of the large intestine. 


The complement-fixation test for amebiasis has not yet been placed on a 
sufficiently dependable foundation for general use in diagnosis of amebiasis. 


THERAPY OF AMEBIASIS 


In our description of the life history and pathogenesis of E. histolytica it 
was pointed out that the trophozoites may live and multiply in the lumen of 
the intestine, in the wall of the bowel or in the tissues in other parts of the 
body. In the treatment of amebiasis, the drugs to be used must be so selected 
that they exert their action in the right place. At the present time we have a 
number of drugs which are recommended for the treatment of amebiasis, and 
various of these drugs have their individual proponents. Among the old standard 
amebacides, emetine is the only effective systemic drug. The other drugs act 
locally in the lumen of the intestine and are not effective in the elimination of 
the tissue parasites. With the introduction of the antibiotics, and particularly 
the broad-spectrum antibiotics, it was soon learned that they were effective in 
clearing a large proportion of lumen and tissue infections in the wall of the 
intestine but the antibiotics are of no value in the prevention or treatment of 
extraintestinal amebiasis. 

The drugs most successful for the treatment and control of amebic infection 
are those having a sufficient margin of safety to permit their use without danger 
to the host and yet are capable of relieving the patient of symptoms and eradi- 
cating the causative agent, E. histolytica. 

Table I shows the drugs now commonly used in the treatment of 
amebiasis. 

The ideal amebacide should be absorbed and distributed in its active form 
so that it is effective systemically against trophozoites in the tissues as well as 
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against motile forms in the lumen of the intestine. With the introduction of 
antibiotics their efficiency in the treatment of amebiasis was studied. Hargreaves, 
in 1945, reported that 57 patients with resistant amebiasis showed marked 
improvement when treated with penicillin. He found that the temperature of 
these patients usually became normal within 24 hours. The stools in most 
instances became normal within 48 hours, but the amebae were still present. 


Shaffer and Frye, 1947, showed that penicillin and streptomycin, alone or 
combined, in fairly high concentrations, when added to cultures of E. histo- 
lytica, had little if any effect on the growth and multiplication of the amebae, 
but did inhibit growth of certain bacteria in the cultures. Armstrong, Wilmot, 
and Elsdon-Dew in 1949, observed partial or complete healing of amebic ulcers, 
demonstrable by proctoscopic examination, following treatment with penicillin 
and sulfasuxidine. 


TABLE II 


RESULTS OF TREATMENT OF ACUTE AMEBIC DYSENTERY 
WITH THREE BROAD-SPECTRUM ANTIBIOTICS 
ASSESSED AT THE END oF Srtx WEEKS 


| Number of Success Failure 

| Patients - 
Therapy Treated P er cent ‘Mase Per cent 
Te rramy cin 40 39 97.5 ] 25 
Aure eomy cin 41 29 12 | 29.3 
Chloromycetin | 39 | 21 538 | 18 | 462 


From: Frye, Brooke and Weinstein. Ann. New York Acad. Sc., 53:1104, 1952. 


In contrast to penicillin and streptomycin, bacitracin, when added to cul- 
tures of E. histolytica inhibited growth of the amebae. Longacre in 1948, treated 
several patients with amebic colitis with bacitracin given orally. The amebae 
disappeared from the stools, the lesions cleared rapidly and there was rapid 
clinical improvement. 


Clinical successes using aureomycin in the treatment of amebiasis was first 
reported by McVay and his associates in 1949. In 1950, Armstrong, Wilmot and 
Elsdon-Dew reported the use of aureomycin in acute cases of amebic dysentery. 


Terramycin was developed in 1950. Most and van Assendelft, 1959, found 
terramycin effective in the treatment of intestinal amebiasis. Killough and 
Magill in 1951, reported the treatment of seven patients with amebic dysentery 
with terramycin. In all patients there was disappearance of bloody diarrhea, 
tenesmus, and other dysenteric symptoms within two to six days. Stools and 
proctoscopic specimens became negative for amebae after 2 days in four 


= 
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patients. In one patient, an amebic abscess of the liver developed during 
terramycin therapy. 


Tobie et al in 1951, treated all occupants in separate buildings of a mental 
institution using bacitracin, aureomycin or terramycin; a single drug was used 
in each building. Though all patients were asymptomatic prior to therapy, 49 
per cent harbored E. histolytica. Terramycin was found to be 100 per cent 
effective in eliminating the organism from the intestinal tract on the basis of 
a six-month follow-up, aureomycin was 60 per cent effective and bacitracin 
only 28 per cent effective after 2.5 months of follow-up. 


Armstrong, Wilmot and Elsdon-Dew in 1950, treated 52 African cases of 
acute amebic dysentery with aureomycin. This broad-spectrum antibiotic was 
given orally in doses of 0.25 gm. four times daily at 6 hour intervals for 15 days. 
Sigmoidoscopy was done daily until all ulcers were healed. The authors con- 
sidered the successes with aureomycin, after 20 days, as 94 per cent against 
50 per cent successes with emetine. They were disappointed, however, with the 
14 per cent relapse rate among a small number of their “successful” aureomycin- 
treated cases who were followed for an additional 4 weeks after discharge from 
the hospital. These same workers used 1 gm. of terramycin daily for 15 days 
in 49 acute cases of amebic dysentery. At the end of 27 days there was success 
in 91.4 per cent of cases treated. Two patients developed hepatitis which pro- 
gressed in spite of continued terramycin therapy and necessitated the use of 
emetine on the 16th day in one case and chloroquine on the 6th day in a second. 
They also used chloramphenicol, neomycin, streptomycin, bacitracin and certain 
combinations of antibiotics and other amebacides. From these studies they 
concluded that terramycin and aureomycin were very effective when used alone 
in acute amebiasis. 


Frye, Brooke and Weinstein, 1952, gave a preliminary report of a com- 
parative study of the efficacy of aureomycin, terramycin and chloramphenicol 
against acute amebic dysentery occurring in the United Nations’ prisoners of 
war in Korea in 1951. The criteria for acceptance in the amebic dysentery study 
series were the presence of diarrheal disease with mucosanguineous exudate 
in the stools, visualized enteric lesions, and the presence of trophozoites of 
E. histolytica. No asymptomatic carriers were included in these studies. 


In this study the same treatment schedule was used for all three anti- 
biotics. Each patient received 2.0 gm. of the antibiotics as a loading dose and 
then 0.5 gm. every 6 hours for 10 days. After 10 days, treatment was stopped 
and the patients followed for a period of 6 weeks. The results obtained with 
these three antibiotics are shown in Table II. Terramycin in this group of 
patients was the most effective with only 1 failure or 97.5 per cent effective, 
aureomycin was less effective with 12 failures or 70.7 per cent effective and 
chloromycetin was least effective of the three broad-spectrum antibiotics with 
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18 failures or 53.8 per cent effective. There were surprisingly few gastrointestinal 
side reactions to these antibiotics among this group of patients. 

Martin et al in 1953, reported on the complete study, in the prisoner of 
war camp, of the comparative efficacy of amebacides and antibiotics in acute 
amebic dysentery, used alone and in combination in 538 cases. 


TABLE III 


THERAPEUTIC RESPONSE IN 538 CASES OF ACUTE AMEBIC DYSENTERY 
ASSESSED AT ENp oF Six WEEKS 


Failures followed for 6 Wk. 
| 


Therapeutic 
Response 


Number with 


Treatment Agent 


Number Re-treated 


Before 6 Wk. 
Sigmoidoscopically 


No. of Cases 
Success 

Failure 

E. histolytica in 
Stools at 6 Wk. 
Number 
Clinically Il 
Number with 
active Colitis 


Standard Amebacides 


Emetine 


Carbarsone 


Chiniofon_ 


Chloroquine 


Emetine, carbarsone 
and chiniofon 


Milibis-Aralen 


Antibiotics 


Terramycin 


Aureomycin 


Chloramphenicol 


Antibiotics and 
Amebacides combined 


Terramycin and standard 
amebacides for 10 days 


Terramycin and 
chloroquine for 5 days 


Aureomycin and 
chloroquine for 10 days 


Supportive Therapy 


Bed rest and nutritional 
supplements ll 55 39 16 8 


From: Martin, Garfinkel, Brooke, Weinstein and Frye: J.A.M.A. 151:1055, 1953. 


| | 
| | | 
| 
| | 
| 
| 10 | 12 |} 2 10 © 
2 | 4 | 3s 
| 
| | | | | 
| 
CF | | | | 
| ll 
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Table III gives the results of this extensive study. Carbarsone, chiniofon, 
chloroquine and chloramphenicol used alone had minimal therapeutic effect 
in this disease. Emetine and aureomycin alone and the combination of bismuth 
glycolylarsenate and chloroquine diphosphate (Milibis®-Aralen®) gave a good 
initial response but a high relapse rate. Emetine, carbarsone and chiniofon 
combined gave an excellent initial response but a moderate relapse rate. Terra- 
mycin alone and in combination with other amebacides and the combination 
of aureomycin and chloroquine diphosphate all gave excellent responses and 
low relapse rates. 

Table III also shows the results obtained in a group of patients followed 
with only supportive therapy. At the termination of the follow-up period 11 
of the 66 patients had no clinical or parasitological evidence of amebic infec- 
tion. These observations demonstrate that spontaneous recovery does occur and 
must be given consideration in the evaluation of any specific therapy. 


McHardy and Frye in 1954, reviewed the literature on the use of anti- 
biotics in the management of amebiasis. They found that of the broad-spectrum 


TABLE IV 


REsSuLTs OF SOUTH BEND DIAGNOsTIC PROGRAM 


Employees contributing specimens for examination .............20+eee005 1,542 
Percentage of employees harboring E. histolytica .........+..0eeeeeeees 52.4 


antibiotic terramycin is the drug of choice in the management of amebiasis. 
Fumagillin (Fumadil), a direct-acting antibiotic, because of its restricted bac- 
terial spectrum, is an efficient amebacidal substance. They also found that 
antibiotics were of no value as an amebacide in the treatment of extracolonic 
amebic involvements. 


In a recent study Sappenfield et al in 1953, used terramycin and fumagillin 
in the treatment of a large group of individuals involved in a water-borne 
outbreak of amebiasis. The epidemic was confined to the employees of a 
woodworking plant. Stool specimens were obtained from all the employees 
and examined for E. histolytica and other intestinal parasites. The examinations 
were repeated on each individual until a diagnosis of amebiasis was made or 
until 4 negative specimens had been submitted. Table IV shows the results 
of the diagnostic program. There were no gross signs or clinical symptoms in 
any of the individuals harboring E. histolytica and all were working regularly. 
A mass treatment program was arranged in the plant with the approval of all 
concerned, including the individual, the private physician, local medical society, 
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plant management, the union and the health department. A treatment schedule 
was arranged so that one-half the daily medication was given in the morning 
in a treatment center set up in the plant. The other half of the daily dose was 
given to the patient each day to take just before leaving the plant at the close 
of the work day. 


Infected individuals were treated with fumagillin, 20 mg. twice daily for 
10 days, or terramycin, 1 gm. twice daily for 10 days. The type of treatment 
to be given to each individual was decided by alternately selecting cases as 
they arrived for their first day of therapy. A total of 805 employees reported 
for treatment. Terramycin was given to 405 and fumagillin to 400. After a 
complete analysis of the records, 714 employees had fulfilled one of the 
following criteria and were included in the final evaluation: 1. a positive stool 


TABLE V 


Resutts oF SoutH BEND TREATMENT PROGRAM 


First course of Second course of 
treatment treatment Total Negative 


Posttreatment | Posttreatment | 

stool exam. | stool exam. 
Number | —| Number —— 
Treated | Neg. Treated | Neg. | Pos. | Treated} No. | Percent 


Terramycin x 7 20° 
Fumagillin 56 25 13¢ | 
Total 672 33 


*Treated previously with fumagillin. The other 2 were followed by private physicians. 
tTreated previously with terramycin. The other 7 were followed by private physicians. 
From: Sappenfield, Carter, Culbertson, Brooke, Payne and Frye: J.A.M.A. 159:1009, 1955. 


examination after completion of treatment or 2. four negative stool examinations 
over a 3- to 4-month follow-up period after completion of treatment of the 714 
patients meeting these requirements. Three hundred and fifty-eight received 
terramycin and 356 received fumagillin. 


The results of therapy with these two antibiotics are shown in Table V. 
After one course of therapy with terramycin, 338, or 94.4 per cent of the indi- 
viduals, were negative. Of those treated with fumagillin 334, or 93.4 per cent, 
were negative at the end of the follow-up period. There were 42 patients still 
positive after the first course of therapy. Each of these patients was treated 
again, this time with the alternate drug. Four of the 20 patients remaining 
positive after the original fumagillin therapy were still positive after retreatment 
with terramycin. Two of 13 patients remained positive after retreatment with 
fumagillin. 


16 4 | 378 354 93.7 
1] 2 | 369 | 345 | 935 
27 6 747 | 699 | 
} } | | | 
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This study reconfirmed that terramycin is an effective agent in the treat- 
ment of asymptomatic amebiasis, and that fumagillin was equally effective in 
the same group of individuals but the side reactions were more severe. This 
type of infection with E. histolytica, or with mild symptoms, is the usual type 
of i@fection seen by the practicing physicians in the United States. As has been 
mentioned, extraintestinal amebiasis is not eliminated or prevented with the 
broad-spectrum antibiotics. It has now been over two years since this treatment 
program was completed and there have been no reports of liver abscess or 
other extraintestinal amebiasis in the 805 employees diagnosed and treated. 


During the past year Frye, in unpublished studies in a large mental 
institution, has used several of the newer amebacides and antibiotics*. Table 
VI gives some preliminary results of this study. Tetracyn has given results equal 
to those obtained with terramycin in the treatment of asymptomatic intestinal 


TABLE VI 


Tue Erricacy OF TETRACYN AND STYLOMYCIN 
AGAINST ASYMPTOMATIC AMEBIASIS 


Number Patients Unfavorable | 2 Months Follow-up 
Positive for Antibiotic Reactions Therapeutic 
E. histolytica Therapy Dosage To Therapy Response 


Success Failure 


33 Stylomycin 500 mg. None 29 5 
daily—6 days 
34 Tetracyn 2 gm. None 31 3 


daily—6 days 


amebiasis. Stylomycin has also been found effective in asymptomatic and acute 
carrier cases and there have been no side reactions to this antibiotic in the 
dosages used. Larger doses than those shown in Table VI are now being used 
and we have had no untoward reactions to date. 


TREATMENT OF EXTRAINTESTINAL AMEBIASIS 


The standard therapy of amebic hepatitis and amebic abscess of the liver 
until recently consisted of emetine injections alone or combined with aspiration 
of the contents of the abscess. Before antibiotic therapy, to control secondary 
bacterial infection, open drainage of the abscess increased the mortality rate. 
The emetine treatment of amebic hepatitis and liver abscess is usually successful, 
but a less toxic drug has been needed for the treatment of extraintestinal 

*The following drugs were supplied by the makers for use in this study: Tetracyn by 


Charles Pfizer and Co., Brooklyn, N. Y., and Stylomycin by Lederle Laboratories, Division 
ef American Cyanamid Co., Pearl River, N. Y. 


| | | 
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amebiasis. Conan in 1948, was the first to use chloroquine against amebic 
hepatitis. He shrewdly combined the observations that chloroquine is found 
in high concentrations in the liver when administered by mouth and that it 
was effective against another protozoan, malaria. With this information he 
tested the action of chloroquine against E. histolytica in vitro and showed this 
drug to be active against the trophozoites. Since Conan’s first report a large 
number of patients with amebic hepatitis and hepatic abscess have been treated 
with chloroquine and the results have been uniformly good. 


Frye et al, in unpublished data, treated nine cases of amebic hepatitis 
with chloroquine. Three of the nine had a definite liver abscess. Five received 
chloroquine alone with excellent therapeutic results. One case had some per- 
sisting symptoms while on chloroquine, but progressed to complete recovery 
when terramycin was added. Two cases of liver abscess were treated with 
chloroquine and terramycin and one with chloroquine and emetine. Though 
there was improvement in all three on drug therapy, complete recovery was 
delayed until the abscesses were drained. From these studies it was concluded 
that chloroquine is a highly effective therapeutic agent in the treatment of 
amebic hepatitis. 


Conan originally used a priming dose of 0.3 gm. of the base twice daily 
for 2 days and a sustaining dose of 0.3 gm. daily for 12 days. Chloroquine 
diphosphate (aralen) is the form available on the market at present and the 
dose is 0.5 gm. twice daily for 12 days. Chloroquine has been successful in 
hepatic infections which emetine failed to cure; likewise, chloroquine failures 
should be treated with emetine. 


Although emetine has been used successfully in the treatment of skin 
amebiasis there have been no reports to date of the use of chloroquine in such 
cases. The fact that chloroquine is concentrated far more greatly in the liver 
tissue than in other tissues might mean that it would not be effective in extra- 
intestinal amebiasis other than in the liver. 


COMMENT 


In this presentation attention has been called to some of the unsolved 
problems in human amebiasis. We are still unable to explain why E. histolytica 
produces severe tissue damage under some circumstances and no damage at 
all in others. Asymptomatic carrier cases occur far more commonly than infec- 
tions with definite signs and symptoms of infection with E. histolytica. Patho- 
genicity studies have shown that there is a difference between certain strains 
of E. histolytica when studied in experimental animals. There is also some 
clinical evidence that the small race produces fewer clinical manifestations in 
humans, when patients are followed over a long period of time, than with the 
large race. 
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A review of the life cycle and the pathogenesis of E. histolytica has been 
described in an attempt to get a better understanding of the problems involved 
in therapy. The site of action of an amebacide in the acute case of amebic 
dysentery and in the asymptomatic carrier, or in the extraintestinal infection, 
must be understood if successful therapy is to be expected. On the basis of 
present knowledge, all infections in man with E. histolytica should be treated. 


The evaluation of antiamebic drugs and the comparative effectiveness in 
each case presents a number of problems. The response to therapy in cases of 
acute amebic dysentery is quite different from those patients with mild symp- 
toms or in the asymptomatic carrier. 


The length of time that the patients are followed after completion of 
therapy is very important, as many drugs seem to produce an apparent cure 
for several days or weeks, yet when the patient is examined several weeks later, 
a high rate of parasitological and clinical relapse is found. Stool examination 
technic and careful follow-up procedures also have a considerable bearing on 
apparent cure rate. The laboratory diagnosis of amebiasis is not particularly 
difficult, but as with any other diagnostic procedures, it requires some knowledge 
and experience. Specific diagnosis rests essentially upon demonstration of either 
the cysts or trophozoites of E. histolytica. 


In the treatment of acute amebic dysentery, we are faced with the need 
for prompt relief of symptoms as well as the complete eradication of the 
parasite. In mild and asymptomatic cases the treatment would seem to be much 
simpler. Here we have little or no tissue pathology in the intestinal tract but 
the parasite must be eliminated from both the tissue and the lumen. Although 
emetine has been used for over 40 years in the treatment of amebic dysentery, 
and for a number of years it was the only amebacide available, one must 
remember that it is a toxic drug. The cure rate with this drug and with all 
other amebacides now in use varies considerably. 


During the past few years a number of antibiotics have proven to be of 
considerable value in the treatment of all forms of intestinal amebiasis. In the 
hands of a large group of investigators terramycin has been found to be the 
most effective in eliminating the parasite from the tissues and from the lumen 
of the large intestine. Of the broad-spectrum antibiotics now in use, terramycin 
is the drug of choice in the management of intestinal amebiasis. 


It must be emphasized here that the antibiotics have no apparent effect 
on extraintestinal amebiasis, in fact amebic abscesses of the liver have developed 
in patients while on antibiotics, and in whom the intestinal involvement had 
been eliminated. The treatment of choice in hepatic amebiasis is now chloroquine 
diphosphate. In certain cases emetine may be necessary if chloroquine fails. 
For other types of extraintestinal infection with E. histolytica emetine must 
still be considered the drug of choice due to lack of information on the use of 
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chloroquine in the treatment of extraintestinal amebiasis other than hepatic 
involvement. 


BIBLIOGRAPHY 


Armstrong, T. G., Elsdon-Dew, R. and Marot, R. J.: Amebiasis in the African. A report 
on the treatment of 600 cases. S. African M. J., 23:369-374, 1949. 

Armstrong, T. G., Wilmot, A. J. and Elsdon-Dew, R.: The treatment of amebic dysentery 
in the Bantu African. Tr. Roy. Soc. Trop. Med. & Hyg., 42:597-604, 1949. 

Armstrong, T. G., Wilmot, A. J. and Elsdon-Dew, R.: Aureomycin and amebic dysentery. 
Lancet, 2:10-12, 1950. 

Baetjer, W. A. and Sellards, A. W.: The behavior of amebic dysentery in lower animals and 
its bearing upon the interpretation of the clinical symptoms of the disease in man. Bull. 
Johns Hopkins Hosp., 25:237-241, 1914. 

Conan, N. J.: Chloroquine in amebiasis. Am. J. Trop. Med., 28:107-110, 1948. 

Conan, N. R.: The treatment of hepatic amebiasis with chloroquine. Am. J. Med., 6:309-320. 

Faust, E. C.: Amebiasis in the New Orleans population as revealed by autopsy examination 
of accident cases. Am. J. Trop. Med., 21:35-48, 1941. 

Frye, W. W. and Meleney, H. E.: Studies of Endameba histolytica and other protozoa in 
Tennessee: VI. The influence of the bacterial flora in cultures of E. histolytica on the 
pathogenicity of the ameba. Am. J. Hyg., 28:543-554, 1933. 

Frye, W. W. and Meleney, H. E.: The effect of various suspending media on the pathogenic 
and phagocytic activity of Endameba histolytica. Am. J. Hyg., 24:414-422, 1936. 

Frye, W. W., Gabaldon, A. and Meleney, H. E.: The production of amebic liver abscesses 
in cats through the portal circulation. J. Parasit., 23:229, 1937. 

Frye, W. W. and Meleney, H. E.: The pathogenicity of a small race Endameba histolytica. 
Am. J. Hyg., 27:580-589, 1938. 

Frye, W. W. and Meleney, H. E.: Unpublished data, 1938. 

Frye, W. W., Brooke, M. M. and Weinstein, P.: Antibiotics in the treatment of acute amebic 
dysentery. Ann. N. Y. Acad. Sc. 55:1104-1113, 1952. 

Frye, William W.: Unpublished data, 1955. 

Hargreaves, W. H.: Chronic amebic dysentery: A new approach to treatment. Lancet, 2: 
68-82, 1945. 

Jones, H. L., Jr., Cassis, G., Floyd, T. M. and Mansour, N. S.: Amebiasis: Controlled linear 
studies on nondysenteric and mild hepatic forms in Egyptians. Ann. Int. Med. 42: 
763-785, 1955 

Killough, J. H. and Magill, G. B.: Terramycin in epidemic typhus, amebic dysentery and 
typhoid. J.A.M.A. 147:1737-1740, 1951. 

Longacre, A.: Personal communication to William W. Frye, M.D., 1948. 

Martin, G. A., Garfinkel, B. T., Brooke, M. M., Weinstein, P. P. and Frye, W. W.: Com- 
parative efficacy of amebacides and antibiotics in acute amebic dysentery. Used alone 
and in combination in five hundred and thirty-eight cases. J.A.M.A., 151:1055-1059, 
1953. 

Meleney, H. E. and Frye, W. W.: Infection of Kittens with Endameba histolytica by direct 
injection of cultures into the ileum. Proc. Soc. Exper. Biol. & Med., 30:277-279, 1932. 

Meleney, H. E. and Frye, W. W.: Studies of Endameba histolytica and other intestinal 
protozoa in Tennessee: V. A comparison of five strains of E. histolytica with reference 
to their pathogenicity for kittens. Am. J. Hyg., 27:637-655, 1933. 

Meleney, H. E. and Frye, W. W.: Studies on Endameba histolytica and other intestinal 
protozoa in Tennessee: VII. The histopathology of intestinal amebiasis in the kitten 
and in man. Am. J. Hyg., 20:84-105, 1934. 

Meleney, H. E. and Frye, W. W.: The pathogenicity of Endameba histolytica. Roy. Soc. Trop. 
Med and Hyg., 29:369-379, 1936. 

Meleney, H. E. and Frye, W. W.: The pathogenicity of four strains of Endameba histolytica 
from Chicago. Am. J. Digest. Dis. 4:37-40, 1937. 

Meleney, H. E. and Frye, W. W.: The effect of direct animal passage on the pathogenicity 
of Endameba histolytica for kittens. Am. J. Hyg., 25:313-326, 1937. 


332 THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


Meleney, H. E. and Frye, W. W.: Practical value and significance of the complement fixa- 
tion reaction in amebiasis. Am. J. Pub. Health 27:505-510, 1937. 

McHardy, G. and Frye, W. W.: Antibiotics in the Management of Amebiasis. J.A.M.A. 
154:646- 651, 1954. 

McVay, L. V., Jr., Laird, R. L. and Sprunt, D. H.: A preliminary report of the successful 
treatment of amebiasis with aureomycin. Science. 109:509, 1949. 

McVay, L. V., Jr., Laird, R. L. and Sprunt, D. H.: The treatment of amebiasis with aureo- 
mycin. Southern M. J., 43:308-318, 1950. 

Most, H. and van Assendelft, F.: Laboratory and clinical observations on the effect of terra- 
mycin in the treatment of amebiasis. Ann. N. Y. Acad. Sc. 53:427-428, 1950. 

Sappenfield, R. W., Carter, F. R. N., Culbertson, C., Brooke, M. M., Payne, F. M. and Frye, 
W. W.: Studies of a water-borne outbreak of amebiasis in South Bend, Indiana. II. 
Therapeutic aspects. J.A.M.A., In press. 

Shaffer, James G. and Frye, W. W.: Studies on the growth requirements of Endameba 
histolytica. I. Maintenance of a strain of E. histolytica through one hundred transplants 
in the absence of an actively multiplying bacterial flora. Am. J. Hyg., 47:214-221, 1948. 

Swartzwelder, C.: Laboratory diagnosis of amebiasis. Am. J. Clin. Path., 22:379-395, 1952. 

Tobie, J. E., Most, H., Reardon, L. and Bozicevich, J.: Laboratory results on the efficacy 
of terramycin, aureomycin and bacitracin in the treatment of asymptomatic amebiasis. 
Am. J. Trop. Med., 31:414-419, 1951. 

Walker, E. L. and Sellards, A. W.: Experimental entamebic dysentery. Philippine J. Sc. 
(B) 8:253-331, 1913. 


INTRAABDOMINAL SYMPTOMS DUE TO ANEURYSMS°ft 


GEORGE J. RUKSTINAT, M.D. 
Chicago, IIl. 


Referral of cardiovascular symptoms to the abdomen is a common occur- 
rence. The term “acute indigestion” has often been applied to attacks of angina 
pectoris, coronary artery occlusion or pericarditis. The gallbladder has been 
suspected when these, and other vascular abnormalities have simulated chole- 
cystitis. The stomach and bowel are awarded an ample share of diagnostic 
tests and manipulations when their dysfunction is basically vascular. The 
diagnostic problems due to blood vessel disease are assuming prime importance 
in many fields of medical art. For this reason dissecting aneurysms of the aorta 
are emerging from an obscure realm of academic interest to one of clinical 
consideration. The ten following cases are therefore presented in the hope that 
they will help clarify the onset of some symptoms often referred to the abdomen. 


These ten patients were seen at the Holy Cross and Loretto Hospitals, 
Chicago, Ill., during the years 1952 to 1955. There were nine males and one 
female in the group. Their ages varied from 56 to 78 years and all had advanced 
atherosclerosis. All of the patients had pain in the abdomen as a major complaint 
at some time in the course of the acute terminal episode of dissection of the 
aortic wall. Table I lists the pertinent facts of the illness of each patient. 


This table, designed primarily to show the type and location of pain in 
dissecting aneurysms of the abdominal aorta, brings out the same type of 
severe pain and shock in most of these patients. In only two was there difficulty 
in examination due to obesity. Three of the patients were emaciated and hypo- 
tensive. Of these two had had gastric resections for peptic ulcers within two 
years of death. The third had had a gastrojejunostomy 22 years previously, 
had a duodenal ulcer two years later and was a “dyspeptic” semi-invalid. To 
add to his troubles he had a benign prostatic hyperplasia and a pyelonephritis 
(Case 9 of this series). The pain invariably was localized in a quadrant and 
radiation to the lumbar region was most common. Two of the patients, in 
addition had pain in the groin or in a leg and were unable to walk. In these 
instances dissection had progressed past the aortic bifurcation to the iliac 
arteries. 


Bowel distention, visualized in the cecum and colon in three patients in 
x-ray studies, were present in all patients. Two of them took citrate of magnesia 


*Read before the Second Annual Convention of the American College of Gastroenter- 
ology, Chicago, Ill, 24, 25, 26 October 1955. 


tFrom the Departments of Pathology of Holy Cross and Loretto Hospitals and Loyola 
University Stritch School of Medicine. 
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TABLE I 
Patient] Sex} Age Occupation Symptoms | Diagnosis | Death 
| 
| 
| 
1 F | 62 Housewife | Cramping pain L.U.Q. Retroperitoneal | 16 hrs. 
| Sudden onset with a desire to | hemorrhage _ possi- | 
| defecate. B.P. 100/60 Tender | bly due to rupture | 
mass in L.U.Q. Pt. in shock. | of aortic aneurysm. | 
| | 
2 M| 64 Credit Pain in chest and Fainting. | Perforated aneur- | 38 hrs. 
Manager B.P. 115/90 to 40/20. Shock. | ysm of abd. aorta. | 
Abd. tender in R.L.Q. with ,| Coronary heart 
swelling. Bowel hypoactive. | disease. | 
| Emesis every few hours. 
| 
3 M| 72 | Retired Vomiting—at times. Bloody | Perforated gastric | 32 hrs. 
Clerk for two days. Tenderness over | ulcer with 
all abdomen. Pain and cya- | peritonitis. 
nosis of legs. 
| | 
4 M! 60 | Clerk Difficulty in breathing. Dizzi- | Coronary heart | 72 hrs. 
ness, cyanosis, nausea and | disease. Myo- 
vomiting. B.P. 90/55. | cardial infarct. | 
5 M| 62 Weigher | Pain in the L.L.Q. Vomiting | Ruptured diver- 15 days 
| 1 day. Obese abdomen with | ticulitis with local- | 
guarding in L.L.Q. This man | ized peritonitis. 
had pain in abdomen the eve- | Mesenteric throm- | 
| ning before hospitalization. He | bosis. Retroperi- 
felt “something burst” in ab- | toneal hematoma. 
domen. 
6 | M|56| Machinist | Pain abdomen 3 days. Felt | Ruptured Aneur- | 17 hrs. 
| something “break in abdo- | ysm of abdominal | 
| men” before admittance, and | aorta. 
pain became intense. Abdom- 
| inal pain 3 days. Constipa- 
tion 3 days. Vertigo and gen- 
eral weakness 2 days. Tender 


| in abdomen on examination 
mass in epigastrium. Pain in 
| legs. (X-ray-Gaseous disten- 


ysm of abd. aorta.) 


tion of colon. Possible aneur- | 
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TABLE I (continued ) 


Diagnosis | Death 


Patient| Sex Occupation Symptoms 


Priest Abdominal pain L.L.Q. 2 | Bowel obstruction | 12 hrs. 
| days This patient had had | Mesenteric 

previous myocardial infarction | Thrombosis. 

at age 60. He had complained | 
of “colitis” for about 20 years. 


| 


Mechanical | Vague pain in abdomen 36 | Mesenteric 
Engineer hrs. before. Then had excru- | Thrombosis. 
ciating pain. Had exploratory 
laporotomy for tender rigid 
L.L.Q. Retroperitoneal hem- 
orrhage found from iliac to 
renal arteries. 


Barber Pain radiated from right lum- | Right retro- 

bar to inguinal region and | peritoneal tumor. 
abdomen was distended. Pa- | Right renal colic. 
tient operated upon for renal 
tumor. Huge hematoma found 
in right retroperitoneal re- 
gion. Rupture site of abdom- 
inal aneurysm found near 
right renal artery. 


| 


— 


Retired Pain in L.U.Q. and radiating | Bowel obstruction | 24 hrs. 
to lower back. Vomited sev- | X-ray study 

eral times and urinated “red” | showed a possible 

once. He felt “full of gas” and | dissecting aneur- 

| had no bowel movement for | ysm of the abdom- 

| 3 days. inal aorta. 


and experienced considerable relief. Both of these patients had severe pain 
and shock respectively within three and five hours of their last bowel movement. 


Temporary recovery from shock with a return of blood pressure to normal 
levels occurred in five patients. Each of these sought relief from abdominal 
distention by attempting to have a bowel movement. Three fainted in attempt- 
ing to defecate. Two collapsed and failed to rally from shock. One of the 
latter apparently had external rupture of the aneurysm at this time. The other 
had extensive fresh dissection about the aortic bifurcation and right iliac artery 
just prior to external rupture. One man, 62 years of age, was in shock on entrance 
to the hosiptal and withstood an exploratory laporotomy on the second day. 
Because of spotty hemorrhages in the mesentery and small bowel, multiple 
emboli from a possible cardiac source seemed present. A large retroperitoneal 
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hematoma was also noted but a dissecting aneurysm was not diagnosed. On 
the fifth day this man had a sudden pain in the left hypogastric region, 
resembling that of his initial attack. Three days later he had an episode of 
emesis and shortly after this a good natural bowel movement. He seemed fairly 
comfortable until a week later when he again had severe left hypogastric pain, 
a hugely distended abdomen, and then went into shock and died. 


The last patient had had myocardial infarction four years previously and 
at autopsy had recent coronary thrombosis with marked myocardial infarction. 
The clot in the descending branch of the left coronary artery was first, partly 
organized, and compatible with an age of about two weeks. This thrombosis 
apparently coincided with the initial abdominal pain, beginning of dissection 
in the aneurysm, and the first episode of attack. The clot within the dissected 
wall of the abdominal aorta was laminated in most of its extent and showed 
evidence of early organization. Tremendous natural reparative forces were 
apparent in this abdominal aorta and led to the surmise that healing occasionally 
occurs in such dissections. Organization of such a clot with the production of 
a second channel within the aortic wall has been repeatedly recorded. 


The extent of dissection in the wall of the aorta in these patients was 
remarkable. The longest dissection extended from the distal part of the aortic 
arch to 5 cm. beyond the superior mesenteric artery. Blood had forced its way 
beneath the parietal pleura and lung hiluses and had separated the medial 
layer from the others for two-thirds of the dorsal circumference of the thoracic 
aorta. The lining of the abdominal aorta above the renal arteries formed a lax 
distorted inner tube entirely surrounded by blood in a layer from 1 mm. to 
12 mm. thick. Rupture into the retroperitoneal space was 17 cm. distal to the 
primary rent in the aortic arch. The blood clots recovered outside the aorta 
weighed 1,400 gm. In contrast to this huge extravasation were two from large 
dissections from the renal arteries to the aortic bifurcation. Although 75 per 
cent of the aortic circumference was a blood lake, 3 mm. to 15 mm. deep, only 
50 and 80 gm. of blood respectively, had seeped through minute tears in the 
adventitia into the retroperitoneal fat. One patient had a recent thrombosis 
of the left descending coronary artery and evidence of recent myocardial 
infarction. The other had marked coronary artery sclerosis, extensive myocardial 
fibrosis and a parietal aneurysm of the left ventricle. 


The other patients generally followed a pattern of aortic dissection with 
rupture and retroperitoneal extravasation of 800 to 1,200 gm. Four patients 
perforated to the left and two to the right. The aortic intramural hematoma 
extended from upper levels near the diaphragm to the aortic bifurcation and 
in two patients along the iliac arteries. The atherosclerosis of the abdominal 
aorta was advanced in all of the patients and none had any features of 
syphilitic aortitis. The one patient who lived 15 days, showed attempts at 
organization of the intramural clot and the early stage of a secondary lumen. 
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Recently Lary and Davis! entered such a false channel during aortography, 
in a patient who had evidence of vascular obstruction of his right arm and 
leg. As a result, the abdominal aorta was unusually wide, and the clinically 
obstructed right iliac artery was visualized. Four days later the patient died 
from rupture of his aneurysm into the pericardial sac. At autopsy a fresh 
tubular dissection of the entire aorta was found to extend to and obstruct the 
right iliac artery. Shennan? summarized the course of events in dissecting 
aneurysms as follows: “The sac communicates with the original lumen through 
a rupture or ruptures of the inner layers of the wall, and though in a few cases 
it remains as a hematoma, it more usually ruptures either to the exterior or 
back into the lumen. In the latter event the symptoms may disappear and the 
patient recover with an additional endothelial lined channel through which 
blood circulates.” 


There are numerous old healed dissecting aneurysms recorded. Thus Shen- 
nan found 79 in his total of 300 aneurysms. Flaxman? found 16 old aneurysms 
in a series of 19. Twelve were further classified as silent. These had a gradual 


onset and symptoms and signs of heart failure. The condition was unsuspected 
in these patients clinically. 


The formation of a secondary lumen or double-barrelled aorta, while consti- 
tuting a temporary lease on life, carries certain inherent hazards. The new 
channel when distended with blood may considerably diminish the caliber of 
the aorta. Blood in the channel may also hamper pulsation in the aortic col- 
lateral vessels which must traverse the channel. The likelihood of imbalance 
in the circulation is apparent with hypertension above the zone of dissection 
and hypotension below this region. Hypertension, despite an appearance of 
shock, may be thus explained in patients suffering from acute dissection of the 
aorta. The shock and electrocardiographic features were reported in detail by 
Levinson’ et al. 


Appreciation of the importance of such hypertension in hastening rupture 
of the weakened aorta led Shaw® to perform a novel operation. His patient had 
total obstruction above the renal arteries because of a dissecting aneurysm. 
The surgical procedure consisted of evacuation of the clot from the aneurysm, 
fenestration of the internal wall of the aneurysm in the abdominal aorta with 
establishment of a double-barrelled aorta, and repair of the dissection distally. 
The patient lived for nine days and then died of uremia and with a recurrence 
of arterial obstruction. 


Dissecting aneurysms of the abdominal aorta, which are the major concern 
of this report, have lent themselves to extensive resection. Removed segments 
have been replaced with accurately fitted homografts. Much of the work was 
previously summarized by Rukstinat®. The interesting evolution of vascular 
surgery was highlighted by a review by Nabatoff’. In this, reference is made to 
various methods of support for vessels involved by aneurysms. Wrapping with 
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polythene film or with film and dicetyl phosphate has been repeatedly 
attempted. Disappointing results have necessitated subsequent aortic resection 
and replacement by a homograph as reported by DeBakey and Cooley’. They 
found minimal fibrosis about such wrappings in two patients and indeed 
regarded the aneurysmal wall thinner in some places than when first wrapped. 
This observation substantiates the conclusions of Crawford and Levene’ that 
medial thinning is an essential part of an atheroma. They contend that this 
process is an early and constant part of the atheromatous lesion. It represents 
a region comparable to a shallow aneurysm partially or completely filled by a 
plaque of intimal thickening. This is in contrast to the usual view that medial 
thinning is due to pressure atrophy by the overlying intimal plaque. 


The most common arterial change associated with dissecting aneurysms is 
described as a medial necr%sis. The condition was described by Wiesel!® in 
the medial coats of large elastic and even small peripheral arteries. His patients 
were young nonsyphilitics who died shortly after the onset of fulminating acute 
infections. The weakened condition of the media in dissecting aneurysms, is 
shown by the extent of bloody disruption in this layer before perforation occurs 
either to the outside or back into the aortic lumen. Even where the latter 
occurs with formation of a double-barrelled aorta, the lining and wall of the 
false lumen soon became atheromatous. The latter fact was demonstrated by 
Weiss" and his associates in three patients. 


Additional evidence of primary medial change in dissecting aneurysms has 
been uncovered recently by Ponseti and Baird? in their experiments with 
lathyrism in rats. This disorder occurs in men and domestic animals in condi- 
tions of famine or dietary fad where légumes form the major food components. 
Studies of scoliosis and diseases of the cartilage matrix were the primary aims 
of the experiments but 38 to 75 per cent of the rats died of dissecting aneurysms 
during the fifth to ninth weeks. The scoliosis could be arrested by a return to 
a balanced diet and healing occurred in deformed long bones. Scrotal and 
ventral herniae also developed in the affected animals. The depleted diet 
apparently produced a fault in ground substance resulting in mesodermal 
defects of a wide variety. This feature was studied in human autopsy material 
by Bean and Ponseti’*® who found x-ray evidence in 35 per cent of 20 patients 
of skeletal deformity associated with dissecting aneurysm. They further indicate 
that 41 per cent of 37 patients with Marfan’s syndrome had dissecting aneurysm 
of the aorta. Another 9 per cent of this group had fusiform or saccular non- 
dissecting aneurysms, making an impressive total of 50 per cent of aortic 
lesions. Of the ten patients considered at present three were emaciated invalids 
who had had restricted diets for 2 to 20 years. They had suffered from peptic 
ulcers of the stomach or duodenum and two had been subjected to partial 
gastrectomy. Five of the patients were on partially restricted diets because of 
previous myocardial infarction which had been studied in electrocardiograms. 
Two patients, one male and one female, were slightly obese and had confirmed 
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attacks of myocardial failure before their terminal illness and death from 
dissecting aneurysm. 


In view of the serious nature of dissecting aneurysms of the aorta the 
favorable results achieved by surgeons is heartening. Blood vessel banks are 
becoming better equipped and adequately stocked with arterial homografts. 
The series of operations reported by DeBakey and Cooley®, by Brown", and 
his associates at Bethesda, Maryland and by Julian’* and his group in Chicago, 
attest to the widespread interest of surgeons in vascular operative procedures. 
Numerous other reports of ingenious operative procedures are extant. The 
important adjuncts of drug therapy to reduce blood pressure and aid hemostasis, 
and the employment of newer anesthetics have helped to reduce morbidity 
and mortality in surgery of the aorta. The technics for resection of aortic 
aneurysms are ever more in demand as people live longer and develop arterio- 
sclerotic changes. The preference of arteriosclerosis for the abdominal aorta 
presages an increase in aneurysms both saccular and dissecting. 


SUMMARY 


Ten cases of dissecting aortic aneurysm are presented. Nine were of the 
abdominal aorta and one of the thoracic aorta. The latter extended distally and 
induced abdominal symptoms. 


The ten patients lived from 12 hours to 15 days after entering the hospital. 
Three patients had their condition correctly diagnosed clinically and in two 
of these brief x-ray studies disclosed the condition. 


All patients had major symptoms referrable to the gastrointestinal tract 
and two were operated upon for supposed bowel obstruction. Dissecting 
aneurysm of the abdominal aorta deserves consideration in the differential 
diagnosis of gastrointestinal symptoms. In the reported cases there was sufficient 
time to secure the services of a vascular surgeon and attempt life-saving 
procedures. 


Severe nutritional deficiencies were present in three of the ten patients 
who had died of dissecting aneurysms. In view of the association of such 
aneurysms with pregnancy, Marfan’s syndrome and lathyrism, dietary habits 
and genetics assume considerable importance in evaluating such vascular lesions. 
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INCREASED UROPEPSIN EXCRETION DURING 
TESTOSTERONE ADMINISTRATION ® 


DONALD C. BALFOUR, Jr., M.D.+ 
Los Angeles, Calif. 


In a previous discussion and review of uropepsin', the various names given 
to this proteolytic substance, the methods of determination, and the physio- 
pathologic knowledge of this enzyme were summarized. From the studies that 
have been made on uropepsin, it may be stated that the measurement of peptic 
activity in the urine gives an estimate of the basal state of gastric function 
over a given period of time’. If one is interested in determining the basal state 
of gastric function, it is easier and probably more accurate to perform daily 
assays of this urinary enzyme than to repeatedly measure basal acid secretion, 
the delayed return of acid secretion to normal after a stimulus, or basal motor 
activity. 


Usually these three functions of the stomach are parallel. This is due to 
the fact that stress usually stimulates the activity of all gastric functions. There- 
fore, high values of gastric acid, uropepsin, and hypermotility are generally 
found in peptic ulcer and the opposite found in cancer of the stomach, old 
age, or prolonged atrophic changes of the gastric mucosa. This is not always 
true, however, because uropepsin and acid or motility levels of activity are 
not due to the same stimuli. 


Gastric acids and motility respond to vagal and histamine (or gastrin) 
stimulation while uropepsin levels are determined more by adrenal cortical 
activity and are more constant. Unless normal adrenai cortical activity is present, 
no uropepsin or gastric acids will be present. In the presence of hyperactivity 
of the adrenal cortex, uropepsin measurements will be high but gastric acid 
response and motility may not be too excessive. When the uropepsin or adrenal 
cortical activity is normal or even low, excessive psychic or vagal stimulation 
may occur with high acidity and hypermotility. 


Therefore, a laboratory procedure is now established which will give the 
state of stress or basal state of gastric function upon which the other functions 
of the stomach are only superimposed. It is this basal state of gastric function 
which, when evaluated more fully, may lead to unexpected answers regarding 
treatment. 


*Read before the Second Annual Convention of the American College of Gastroenter- 
ology, Chicago, Ill., 24, 25, 26 October 1955. 
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Accepting the fact that adrenal cortical function primarily determines this 
basal state of function of the stomach, we are confronted with some confusing 
clinical observations. It is commonly accepted that women do not develop 
peptic ulcer to the same degree as men and the uropepsin level in women is 
slightly lower than in men’. Also, pregnancy usually brings relief of ulcer 
symptoms. These clinical observations have led to many investigations into 
the relationship of antiulcer substances being present in pregnancy and the 
effects of hormones on peptic ulcer’. 


Adequate studies have not been done in this field primarily because of the 
difficulty of obtaining repeated measurements of basal gastric function. Cer- 
tainly there are many factors involved in the ulcer problem such as motility, 
diet, hormone secretions, nutrition, vascular changes, acidity, and others includ- 
ing the influence of direct or indirect ulcer inhibitory factors. Uropepsin studies 
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Fig. 1—Uropepsin values in medical students during control, placebo, and _ testosterone 
therapy periods. Placebo administration given before testosterone and in some in- 
stances after testosterone. 


may clarify the significance of some of these factors when the uropepsin values 
are interpreted on the basis of a steady state or lack of unusual alarm or stress 
reactions. 

The following study of the effect of testosterone on gastric function as 
measured by serial uropepsin determinations is similar to the studies made by 
Gray* using ACTH and cortisone and by us using Rauwolfia medication’. 


METHODS 
The technic of West et al® was used in the uropepsin determination®. This 
simpler method of assay depends on the rennin-like activity of activated 


°We are grateful to Robert Liechti and Jack Kortzeborn for expertly doing the labora- 
tory procedures. 
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pepsinogen and the length of time it takes this enzyme to cause coagulation 
of milk proteins. 


It was desirable to use: 1. male subjects who had no evidence of disease 
of the stomach, 2. to give large controlled dosage of the testosterone, 3. to 
eliminate as much as possible any alarm reaction incurred in the administration 
of the drug and 4. to use the double blindfold technic with a placebo. 

Two groups of subjects were chosen for study. A group of medical students 


undergoing a prolonged nitrogen and fluid balance study on an ambulatory 
basis were given placebo injections of sesame oil during one period of study 
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Fig. 2—Two curves showing uropepsin values in older male subjects during control, placebo, 
and testosterone therapy periods. 


and testosterone propionate 100 mg. in oil during another period of study with 
control periods before, between and after each period. During the second course 
of this studyt, when the subjects were accustomed to injections, aliquots of 
24-hour urine collections were assayed for uropepsin. 


Another group of male subjects who were in the Los Angeles County 
Hospital in the age group of 50-60 years were also studied during a control 
period, a —— period of injections with sesame oil and during the period 


tWe are grateful to Dr. E. Raymond Borun, now Assistant Research Cardiologist, 
University of California at Los Angeles Medical Center, for permitting us to have aliquots 
of urine and the results of his work will be presented elsewhere. 
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of the daily injection of 100 mg. of testosterone propionate in oil. These patients 
were hospitalized for chronic injuries but were on an ambulatory basis and 
had no gastrointestinal symptoms. 


A limitation of the uropepsin determination became evident in studying 
many of these older, indigent patients. Frequently, with the limited activity 
of ambulatory hospital conditions and especially seen when the patients were 
put at bed rest, the pH of the urine would rise to 8.5-9.0. At this pH pepsinogen 
is slowly and irreversibly deactivated® and the assay showed a fall toward 
zero at these times. 


RESULTS 


In the group of medical students, Figure 1 shows the rise in every instance 
from control and placebo periods to often double the amount of uropepsin 
during the testosterone period of administration. A slow decline to control levels 
then occurred. 


Figure 2 shows two typical examples of more significant elevation in the 
older indigent subjects with possibly the effect of some alarm reaction with 
the placebo injections. 


COMMENTS 


In both groups, a rise in uropepsin excretion occurred and this would 
suggest that testosterone in addition to adrenal cortical function played a part 
in the basal state of gastric function. The effect was greater in the older group 
where glandular secretions would be expected to be lower. Poor nutrition in 
this group, as has been previously reviewed’, is no doubt partly responsible for 
the low uropepsin levels. Normal variations in pH of the urine have shown 
no influence on uropepsin excretion’ but highly alkaline urine will destroy this 
enzyme and gastric function cannot be assayed by this method under such 
conditions. 


Previous studies in uropepsin excretion during cortisone and testosterone 
therapy in patients with systemic disease has been discussed’ and in these 
patients the uropepsin levels usually do not rise. 


This has been explained on the basis of the systemic disease reducing 
the capacity of the gastric mucosa to respond normally to cortisone or testo- 
sterone therapy or that the diseased tissue takes up these hormones preferen- 
tially so that there is no excess of the drug to overstimulate normal tissue. 


CONCLUSIONS 


The daily administration of testosterone to normal male subjects is followed 
by a significant increase in the basal state of gastric function as measured by 
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uropepsin determinations. This is similar to but not so great as the uropepsin 
rise with ACTH or cortisone. These and other studies indicate the usefulness 
of serial uropepsin determinations to measure the effect of medication on the 
basal state of gastric function. 
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THE INFLUENCE OF SEX AND AGE ON UROPEPSIN EXCRETION*® 


ANNA B. BRIDGEWATER, M.S. 
H. SORTER, M.D. 
and 
H. NECHELES, M.D., F.A.C.G. 
Chicago, IIl. 


The presence in the urine of a proteolytic enzyme has been known since 
1861', and an extensive review of this subject to 1947 was made by Bucher’. 
A considerable amount of work, however, has appeared in the literature since 
that time. Because of the pepsin-like character of the enzyme, it was originally 
called uropepsin. Later evidence** demonstrated that the enzyme is “endocrine” 
pepsinogen, being secreted by the gastric glands directly into the blood stream. 
Because the term “uropepsin” has been used widely in the literature and, for 
the sake of brevity, it will be used here in preference to “uropepsinogen”, 
though the latter is the correct name. 


A functioning gastric mucosa appears to be necessary for its presence, for 


little or no uropepsin was evidenced in pernicious anemia*”* and after total 
though two reports'*:'® of activity following gastrec- 
tomy have appeared. Low values were found in atrophic gastritis*°. Although 
normal values have been reported in subjects with anemias other than per- 
nicious anemia’'’, evidence''* has indicated that patients with an iron 
deficiency anemia with true achlorhydria, may show a level of uropepsin as 
low as that demonstrated in pernicious anemia. 


A correlation has been shown to exist between pepsin secretion into the 
stomach and uropepsin excretion'?!*5 but, under certain conditions, such a 
correlation was not found™.?6, A definite rise in uropepsin output has been 
noted after the injection of insulin®’*, but the effect of histamine on the excre- 
tion of this enzyme is not clear. After administration of histamine in man, both 
no significant change in uropepsin output’*° and a clear increase” have been 
reported. Caffeine-histamine treatment in cats*' produced variable results 
depending on experimental conditions. Kowalewski® injected large doses of 
histamine into guinea pigs protected by an antihistaminic drug. A marked 
increase in plasma pepsinogen was demonstrated as well as a rise, though to 
a lesser degree, in uropepsin. Smoking”.*!*5!» brings about a somewhat increased 


*From the Department of Gastrointestinal Research, Medical Research Institute of 
Michael Reese Hospital, Chicago, Ill. Supported by the American Cancer Society, Illinois 
Division. The Department is in part supported by the Michael Reese Research Foundation. 

For their cooperation on this project, we wish to express our appreciation to the 
School of Nursing and the House Staff of Michael Reese Hospital; the personnel of Nelson 
Morris Research Institute; and the Director and personnel of Drexel Home for the Aged. 
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excretion of this enzyme. Concerning a relationship between gastric acidity 
and uropepsin, a lack of correlation between these two factors has been 
noted?!5.82 


Understandably, the relation of uropepsin excretion to gastrointestinal 
disease has attracted considerable attention. In some cases of gastric cancer, 
uropepsin may be absent from the urine***, but, mainly, normal®?°?*!% or 
low**.15.1920 values are found. On the other hand, peptic ulcer is reported to 
cause an increased excretion of this enzyme’. Dividing the ulcer cases with 
respect to site, patients with gastric ulcer have yielded, with some exceptions”, 
normal values®:?®.!%.14,19,20° while those with duodenal ulcer have shown a 
tendency toward a high excretion rate®!®1%15.19.2034 Several workers have 
examined this problem in even greater detail. A report by Hirschowitz®, who 
made an extensive analysis of the relation of uropepsin values to peptic ulcer 
with regard to site and duration of the ulcer and the sex of the patient, 
demonstrated normal values for female ulcer patients irrespective of the site 
of the lesion and length of history. Conversely, in males, these factors played 
a part, for when the gastric ulcer was on the lesser curvature, the uropepsin 
was normal but, when it was at or beyond this site (antral), high excretion values 
were obtained. Likewise, in males with duodenal ulcer and a history of less 
than five years, the values were normal, but were high with a history of over 
five years. Some of these findings are confirmed by Balfour®*. On the other 
hand, Eastcott'® did find increased uropepsin values for women with duodenal 
ulcer, though they were lower than those for men, and Sircus™ could not confirm 
that the length of history in duodenal ulcer or the site of the gastric ulcer had 
any relation to the uropepsin excretion. He did find a significant difference 
between the mean rate of excretion in active duodenal ulcer and cases in 
remission. Also, a sex difference was apparent for, although the values were 
high in both men and women in the active phase, in remission the values of 
the male group decreased somewhat but still remained high, while those for 
the female group returned to normal. Gray et al'®, however, noted that “the 
complications of peptic ulcer do not appear to alter uropepsin excretion”. 


Originally, it was thought that the uropepsin test might be a useful aid 
in the diagnosis of duodenal ulcer and some investigators do feel it has a place 
toward this end'*-5!%.37, while others, because of the large amount of over- 
lapping found between values in normal subjects and those in patients with 
duodenal ulcer, have concluded that it is of little value’®'*-*4.°5, It is of interest 
to note that, in a comprehensive study concerning the relationship of the 
concentration of pepsin in the gastric juice to gastric and duodenal disease, 
Vanzant et al®* reluctantly concluded that “the individual variability in pepsin 
readings is so large and the overlapping of distribution so great that estimations 
of this ferment can seldom have much diagnostic value”. Another line of 
investigation which has been recommended’ is the use of this test for the 
study of gastric secretion in anemias and the diagnosis of pernicious anemia. 
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Gray and his colleagues*'*.**.3%.5942 have aroused considerable interest 
concerning the interrelationship of physical and emotional stress and _ the 
pituitary and adrenal glands to gastric secretion. They found that the admin- 
istration of ACTH to normal persons over a period of time produced a definite 
increase in the free acid and pepsin secretion of the stomach and in uropepsin 
excretion. It was further demonstrated that this effect is mediated through the 
adrenal cortex and that a functioning gastric mucosa is necessary for the 
response. Other workers have corroborated the uropepsin rise after ACTH 
administration’®*.29°5 and, in addition, have reported on the increase in 
uropepsin excretion brought about by different forms of “stress”, such as 
adrenalin, bacterial substances, fever, “situations of stress”, etce.*4:4%5°, This 
phenomenon would offer an explanation for the high pepsin secretion reported 
to be found in tense, nervous individuals (pseudo-ulcer)***! and for “high 
normal” uropepsin values, thus accounting for the overlapping of results 
between a normal and a duodenal ulcer group. Also, it might account for the 
fact that among male prisoners, all of whom would be under considerable 
emotional tension, no higher average uropepsin value was demonstrated for 
a group with duodenal ulcer than for those without the symptoms of this 
disease*. 


Other relationships between adrenal activity and gastric secretion®* and 
also the excretion of this enzyme™®*” have been noted. In addition, the uro- 
pepsin response to “stress” stimulation (either hormonal or other) has been 
found to parallel an increase in the urinary corticosteroids’®** and a decrease 
in eosinophiles***, all of which has led to the recommendation that the 
uropepsin test be used, along with other methods, as a measure of the activity 
of the adrenal cortex**-***7. Some investigators, however, have not obtained 
consistent results along this line of research and so feel that the clinical 
usefulness of uropepsin determinations as a measure of adrenal activity is 


slight24*, 


Several normal factors, namely sex and age, have been reported to have a 
bearing on gastric secretion. Men are known to secrete more free acid than 
women, and a steady increase in the incidence of achlorhydria with age has 
been noticed®®, Likewise, the concentration of pepsin in gastric juice is higher 
in males than females and its secretion decreases with age®. Consequently, 
the question arises as to whether sex and age have an effect on uropepsin. 
Such knowledge would be necessary for the proper evaluation of uropepsin 
data. In view of contradictory results in the literature, we undertook a study 
of this problem in a statistically adequate number of subjects. 


METHOD 


Uropepsin excretion values were determined on 282 normal individuals, 
113 males and 169 females, who had no known symptoms of gastrointestinal 
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or other disease, and no elevated body temperature or leucocytosis. With a 
few exceptions, these subjects may be grouped as follows: 1. those 13 years 
and under were admitted to the hospital for tonsillectomy; 2. those 17-60 years 
were hospital personnel; 3. those over 60 years were living in a home for the 
aged. The people in the latter group were in average good health except for 
the usual physiological changes found in aging; none was on a specific therapy; 


all were without acute cardiac symptoms and endocrine disturbances including 
diabetes. 


Twelve-hour urine specimens, collected under toluene from 8:00 P.M.- 
8:00 A.M., were used, and each subject was instructed to eat or drink nothing 


TABLE I 
DISTRIBUTION OF UROPEPSIN EXCRETION Rates ( Units Per Hour) 
Percentage Distribution 
of Uropepsin Rates 
Number | Range Ss 
Age Indi- | pepsin Uropepsin S217 A8 44 
Years | viduals | Rates Rate dnd 6d 
Males 
3-13 9 7-130 64+ 13 33 44 22 
19-25 18 35-261 144+ 14 6 28 22 22 22 
26-60 52 25-645 176 + 16 6 29 19 19 27 
61-91 34 8-300 120 + 12 21 21 26 15 18 
Females 
3-9 8 8-130 44+ 13 75 12 12 
17-25 53 14-228 73+6 45 32 17 4 2 
26-60 54 24-300 108 + 10 24 31 20 15 
61-100 54 6-316 98+9 33 24 20 17 


*Mean + standard error of the mean 


but water during that period. The determinations, with few exceptions, were 
performed on the same day that the collection was completed. When this 
procedure could not be followed, the samples were refrigerated immediately 
and at no time were they kept more than one week. Uropepsin was determined 
by a modification of the Anson and Mirsky hemoglobin method for pepsin", 
described elsewhere, following the method for nondialyzed urine®. A unit of 
uropepsin is defined as that amount of enzyme which releases 1 mEq. x 10+ 
of tyrosine or “tyrosine-like” substances from the hemoglobin substrate in a 
10 minute incubation period at 37° C.*. Uropepsin values are reported as units 
excreted per hour. 
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In addition to the normal group, a number of uropepsin determinations 
were carried out on men and women in the “over 60” age group who had 
arthritis treated with cortisone, diabetes, or inactive peptic ulcer. 


RESULTS 
The distributions of uropepsin excretion rate for males and females are 


shown for various age groups in Table I*. Because of the marked skewness of 


TABLE II 


LOGARITHMS OF UROPEPSIN EXCRETION RATES: 
MEANS, VARIANCES AND ANALYSIS OF VARIANCE® 


Males Females 
Logarithms Logarithms 


Means Variance Means Variance 


1.692 0.1528 1.516 0.1300 
2.092 0.0561 1.757 0.0811 
2.142 0.0922 1.945 0.0862 
1.950 0.1569 1.818 0.1062 


ANALYSIS OF 


Source Of Degrees Of Mean 
Variation Freedom Square 


Sex 2.712 
Age 1.113 


Sex-Age 
Interaction 0.111 


Individuals 274 0.1226 


*Using procedures ee for disproportionate subclass numbers. (Snedecor, 


G. W., Statistical Me 
<1% 


ods, 4th Ed., 1953, p. 284. See also Biometrics, 9:253, 1953) 


the distributions and correlation between the means and standard deviations, 
sex and age differences could not be tested by applying t-tests or analysis of 
variance to the data as such. The logarithms of the excretion rates, however, 
are normally distributed and there is no association between mean and variance. 
Statistical treatment of the logarithms, including the analysis of variance, is 


Statistical analysis of the results was performed by Dr. H. Silverstone. 
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Age 
Years 
3-13 
19-25 
26-60 
61-91 
VARIANCE” 
| 
| 22.04 
<1.0 
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given in Table II. These tabulations indicate that the average uropepsin excre- 
tion rate is significantly greater (by 60 per cent on the average) in males than 
in females, and this sex differential is not noticeably dependent on age. Also, 
the uropepsin excretion is significantly lower in pre-adolescents than in adults. 
An apparently significant decrease appears in the “over 60” male subjects with 
a corresponding suggestion of a decrease in the female group. 


The data on uropepsin excretion in disease are summarized in Table III. 
On the average it is higher (of questionable statistical significance) among 
diabetics and patients with inactive peptic ulcer than in “normal” individuals 
of the same age class. Female patients with arthritis treated with cortisone, 
50-100 mg. per day, did not show increased uropepsin values. 


COMMENT 


The literature reveals conflicting conclusions concerning the effect of sex 
and age on uropepsin excretion in normal individuals. On the one hand, no 
difference between the sexes'*:.*> and no effect of age’*-'®.*> on uropepsin values 
were demonstrated. Investigating plasma pepsinogen levels in a large group, 
Mirsky® found no significant difference in values between the sexes of each 
age group, except for the 70-79 year group in which the average value of the 


male group significantly exceeded that of the female group. He did find, how- 
ever, an effect of age, the pepsinogen activity of the plasma “increasing with 
age until the third decade and remaining fairly constant thereafter”. This same 
trend is indicated by our data for uropepsin excretion, except that a decrease 
is suggested in the “over 60” age group. 


Several investigators’®*’ have reported higher uropepsin values for men 
than for women in conformity with the findings presented here. These results 
correlate with higher gastric pepsin®® and free hydrochloric acid® secretion 
in men as contrasted with that of women. The secretion of pepsin® and free 
acid®® has been shown to decrease with age. Balfour*®* observed a drop in uro- 
pepsin excretion in the older age group, as did Gray et al’® in persons 70-83 
years. In this study, a tendency toward decreased rates in the subjects over 
60, particularly in men, is noted. 


It can be seen that normal values for both men and women in all age 
groups, as well as those in the groups with disease, vary over a wide range, an 
observation noted by others. While nominal differences in values, when de- 
terminations were repeated on the same person from day to day’ have been 
found generally, variations of several hundred per cent have been reported”. 
Too, there is the inherent difficulty of assembling a “normal” group. The 
average investigator must rely on the word of the subject as to the state of his 
health, but there are people in the population who harbor an ulcer unknown 
to them until obvious symptoms appear. As was noted in the introduction, 
“stress” can increase uropepsin excretion. Who can tell to what fears, anxieties 
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and apprehensions any “normal” individual may be subject? Even he himself 
may be only vaguely aware of them. Finally, a syndrome called “pseudo-ulcer” 
has been described® in which gastric pepsin secretion is elevated in men but is 
normal in women. All such individuals could be found in any “normal” group. 
These observations emphasize the fact that here we are dealing with a 
problem influenced by a number of uncertain factors and subject to wide 
physiological variations. Hence, it is not to be wondered at that in a disease 
state such as peptic ulcer, influenced as it is by nervous factors, workers 
have differed in their results and conclusions. One may well ask concerning 
the value of uropepsin determinations. From a diagnostic point of view, the 
test is inconclusive and at best holds some significance only if the result is 


TABLE III 


UROPEPSIN EXCRETION RATES IN THE AGED (Over 60 YEARS) IN DISEASE 


Uropepsin Excretion 
Number Rates: Units/H 

Of ates: Units/Hr. 
Disease Sex Individuals | Range Mean® | (From Table I) 
Diabetes Male 8 49-425 192+47 120+12 
Diabetes Female 8 38-317 142+35 98+ 9 
Inactive Peptic Ulcer | Male 6 33-536 | 236+75 120+12 
Arthritis (Cortisone 
Treated ) Female 6 13-129 84+21 98+ 9 


*Mean = standard error of the mean 


high or low, an intermediate finding being of no aid. As a research tool, in 
studying pernicious anemia and other types of anemias, in gastrointestinal 
studies and in studies on adrenal secretion, the uropepsin assay holds con- 
siderable interest at the present time. 


SUMMARY AND CONCLUSIONS 


1. Uropepsin excretion rates were determined on 282 “normal” subjects, 
113 males and 169 females, with an age range of 3 to 100 years. 


2. The average uropepsin excretion rate is significanly greater (by an 
average of 60 per cent) in males than in females. 


3. Pre-adolescents have a significantly lower uropepsin excretion rate than 
adults. The data suggests a tendency toward a decreased excretion rate in the 
“over 60” age group, this tendency being more marked in men than in women. 


| 
| 
| 


w 
Ut 
w 


Bridgewater et al—The Influence of Sex and Age on Uropepsin Excretion 


REFERENCES 


Briicke, E.: Sitzungsb. d. k. Akad. d. Wissensch. Math.-naturw. Cl., Wien. 43:618, 
1861. (Quoted by Farnsworth et al*.). 

Bucher, G, R.: Gastroenterology, 8:627, 1947. 

Farnsworth, E. B., Speer, E. and Alt, H. L.: J. Lab. & Clin. Med., 31:1025, 1946. 
Mirsky, I. A., Futterman, P., Kaplan, S. and Broh-Kahn, R. H.: J. Lab. & Clin. Med., 
40:17, 1952. 

Mirsky, I. A., Block, S., Osher, $. and Broh-Kahn, R. H.: J. Clin. Invest., 27:818, 1948. 
Block, S., Rosenberg, L., Broh-Kahn, R. H. and Mirsky, I. A.: Fed. Proc., 7:9, 1948. 
Podore, C. J., Broh-Kahn, R. H. and Mirsky, I. A.: J. Clin. Invest., 27:834, 1948. 
Gray, S. J., Spiro, H. M. and Reifenstein, R. W.: Bull. New England Med. Center, 
12:169, 1950. 

Janowitz, H. D., Levy, M. H. and Hollander, F.: Am. J. M. Sc., 220:679, 1950. 
Goodman, R. D., Sandoval, E. and Halsted, J. A.: J. Lab. & Clin. Med., 40:872, 1952. 
Aitken, M. A., Gray, G. H. and Walters, G.: Clin. Sc., 13:119, 1954. 

Mackenzie, D. H.: Brit. J. Exper. Pathol., 34:596, 1953. 

Janowitz, H. D., Levy, M. H. and Hollander, F.: Bull. New York Acad. Med., 26:281, 
1950. 

Sircus, W.: Quart. J. Med., New Series, 23:291, 1954. 

Gray, S. J., Ramsey, C. G. and Reifenstein, R. W.: New England J. Med., 251:835, 
1954. 

Bucher, G. R. and Ivy, A. C.: Am. J. Physiol., 150:415, 1947. 

Balfour, D. C., Jr., Preston, F. W. and Bollman, J. L.: Gastroenterology, 10:880, 1948. 
Merten, R.: Ztschr. ges. exper. Med., 123:315, 1954. 

Eastcott, H. H. G., Fawsett, J. K. and Rob, C. G.: Lancet, 2641:1068, 1953. 
Cubberley, D. A., Dagradi, A. E., Carne, H. O. and Stempien, S. J.: Gastroenterology, 
28:80, 1955. 

Janowitz, H. D. and Hollander, F.: Fed. Proc., 9:67, 1950. 

Gray, S. J., Ramsey, C., Reifenstein, R. W. and Benson, J. A., Jr.: Gastroenterology, 
25:156, 1953. 

Janowitz, H. D. and Hollander, F.: J. Appl. Physiol., 4:53, 1951. 

Hirschowitz, B. I., Streeten, D. H. P., Pollard, H. M. and Boldt, H. A., Jr.: J.A.M.A., 
158:27, 1955. 

Strehler, E.: Schweiz. med Wehnschr., 84:99, 1954. 

Varré, V., Faredin, I. and Novaszel, F.: Klin. Wehnschr., 30:108, 1952. 

Jacobs, J. S. L., Tempereau, C. E. and West, P. M.: Science, 116:86, 1952. 

Tilling, W., Thomann, H and Knick, B.: Klin. Wehnschr., 31:549, 1953. 

Thomann, H. and Tilling, W.: Ztschr. ges. inn. Med., 8:847, 1953. 

Kowalewski, K.: Canad. J. Biochem. & Physiol., 32:553, 1954. 

Bucher, G. R. and Anderson, A.: Am. J. Physiol., 153:454, 1948. 


a. Wolfson, W. Q. and Timmis, G.: J. Lab. & Clin. Med., 44:957, 1954. 
. Bornstein, S. and Eichen, S.: Proc. Soc. Exper. Biol. & Med., 86:619, 1954. 


Angelesio, E. and Forneron, F.: Arch. sc. med., 96:566, 1953. 

Spiro, H. M., Reifenstein, R. W. and Gray, S. J.: J. Lab. & Clin. Med., 35:899, 1950. 
Bolt, R. J., Pollard, H. M. and Carballo, A.: J. Lab. & Clin. Med., 43:335, 1954. 
Hirschowitz, B. I.: Lancet 2641:66, 1953. 

Balfour, D. C., Jr.: Advances Int. Med., 6:13, 1954. 

Janowitz, H. D. and Hollander, F.: Gastroenterology, 17:591, 1951. 

Vanzant, F. R., Osterberg, A. E., Alvarez, W. C. and Rivers, A. B.: Am. J. Digest. Dis. 
& Nutr., 3:97, 1936. 

Gray, S. J., Benson, J. A., Jr. and Reifenstein, R. W.: Proc. Soc. Exper. Biol. & Med., 
78:338, 1951. 

Gray, S. J., Benson, J. A., Jr., Spiro, H. M. and Reifenstein, R. W.: Gastroenterology, 
19:658, 1951. 

Gray, S. J., Benson, J. A., Jr., Reifenstein, R. W. and Spiro, H. M.: J.A.M.A., 147:1529, 
1951. 

Gray, S. J., Spiro, H. M. and Reifenstein, R. W.: Proc. First Clinical ACTH Conf., 
Philadelphia: Blakiston, 1950, p. 177. 


l. 

| 
3, 

6. 

8. 

| 10. 
| ll. 
| 12. 
| 13. 
14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

$2. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

ol. 

31 

31 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

42. 


Ut Yt St Ut Ut 
D Ui Clo 


THE AMERICAN JOURNAL OF GASTROENTEROLOGY 


Geyer, G. and Keibl, E.: Wien. med. Wehnschr., 103:748, 1953. 

Vorlaender, K. O., B6hm and Haastert, S.: Klin. Wehnschr., 32:734, 1954. 

Kirsner, J. B. and Palmer, W. L.: J.A.M.A., 147:541, 1951. 

Westphal, O., Liideritz, O. and Keiderling, W.: Bull. schweiz. Akad. med. Wissensch., 
8:100, 1952. 

Westphal, O., Liideritz, O. and Keiderling, W.: Ztschr. Naturforschung, 6b:309, 1951,. 
Westphal, O., Liideritz, O. and Keiderling, W.: Zentralbl. Bakt. I Orig., 158:152, 1952. 
Keiderling, W., Wohler, F. and Westphal, O.: Arch. exper. Path. u. Pharmakol., 217:293, 
1953. 

Mirsky, I. A., Kaplan, S. and Broh-Kahn, R. H.: A. Res. Nerv. & Ment. Dis., Proc. 
29:628, 1950. 

Vanzant, F. R., Osterberg, A. E., Alvarez, W. C. and Rivers, A. B.: J. Clin. Invest., 
12:557, 1933. 

Olson, W. H. and Bridgwater, A. B.: J.A.M.A., 154:977, 1954. 

Tuerkischer, E. and Wertheimer, E.: J. Endocrinol., 4:143, 1945. 

Stempien, S. J. and Dagradi, A.: Gastroenterology, 27:358, 1954. 

Zubiran, J. M., Kark, A. E. and Dragstedt, L. R.: Gastroenterology, 21:276, 1952. 
Jacobs, J. S. L., West, P. M. and Tempereau, C. E.: Proc. Soc. Exper. Biol. & Med., 
78:410, 1951. 

Garst, J. B. and Hilliard, J.: Proc. Soc. Exper. Biol. & Med., 86:1, 1954. 

Thorn, G. W., Jenkins, D., Laidlaw, J. C., Goetz, F. C., Dingman, J. F., Arons, W. L., 
Streeten, D. H. P. and McCracken, B. H.: New England J. Med., 248:323, 1953. 
Vanzant, F. R., Alvarez, W. C., Eusterman, G. B., Dunn, H. L. and Berkson, J.: Arch. 
Int. Med., 49:343, 1932. 

Osterberg, A. E., Vanzant, F. R., Alvarez, W. C. and Rivers, A. B.: Am. J. Digest. Dis. 
& Nutr., 3:35, 1936. 

Anson, M. L. and Mirsky, A. E.: J. Gen. Physiol., 16:59, 1932. 

Bridgwater, A. B.: J. Lab. & Clin. Med., 44:644, 1954. 

Mirsky, I. A., Futterman, P. and Kaplan, S.: J. Lab. & Clin. Med., 40:188, 1952. 
Broh-Kahn, R. H., Podore, C. J. and Mirsky, I. A.: J. Clin. Invest., 27:825, 1948. 


54 
43. 
44, 
45. 
416. 
47. 
48. 
49. 
50. 
51. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 


BENIGN DUODENAL TUMORS 


THREE CAsE REPORTS 


WILLIAM I. SHEINFELD, M.D. 
and 
SHELDON SCHWARTZ, M.D.° 
Jamaica, N.Y. 


Duodenal tumors are seldom considered in the differential diagnosis of 
gastrointestinal bleeding. While the incidence of these tumors is small, the 
correct management depends upon an accurate diagnosis. Many tumors of 
the duodenum are entirely asymptomatic. These have been present at post- 
mortem examinations as incidental findings and were not related to the cause of 
death. The tumors, however, may not be silent and may mimic duodenal ulcers. 
If these tumors attain sufficient size, they may cause obstruction. Gastrointestinal 
bleeding, notably melena, may be the only complaint. Pain may be present in 
the right upper quadrant and may lead one to suspect gallbladder pathology. 


TABLE I 


PATIENTS HOSPITALIZED FOR GASTROINTESTINAL BLEEDING FROM BENIGN CAUSES 
JanuaRY 1953—May 1955 


Cause Number Per Cent 
Duodenal ulcer 45 66 
Hiatus hernia 14 20 
Esophageal varices 6 
Tumors of duodenum 2 3 
Cause unknown 2 3 
Gastric ulcer ] 2 
Total 68 LOO 


From January, 1953 to June, 1955, 68 patients of the Jamaica Medical 
Group were admitted to the Horace Harding Hospital, Elmhurst, N. Y., because 
of massive gastrointestinal bleeding. An analysis of these cases is seen in Table 
I. Duodenal tumors represent about 3 per cent of all cases admitted for gastro- 
intestinal bleeding from benign causes. 


Case REPORTS 
Case 1:—A 53-year old white male was admitted, on 7/6/51, to the Horace 
Harding Hospital. The patient had a past history of peptic ulcer which was 


°From the Jamaica Medical Group, Jamaica, N.Y. 
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made seven years ago, at which time he had melena. During the past seven 
years, he was treated with a variety of ulcer-type of medications and diet with 
partial control of the symptoms. A gastrointestinal series performed in 1949 was 
negative. The patient, however, still complained of bloating and dyspepsia asso- 
ciated with dietary indiscretion. For several months, prior to admission to the 
hospital, the patient had been complaining of increasingly severe epigastric 
pain. On the morning of admission to the hospital, he had two large tarry stools 
which were then followed by a frank hematemesis. On admission to the hospital, 
his red blood cell count was 3,800,000, hemoglobin 11.8 gm., white blood count 
17,100, polymorphonuclear leucocytes 76 per cent, lymphocytes 20 per cent 
and monocytes 4 per cent. The patient was given blood transfusions and 
intravenous feedings. He was then placed on a Meulengracht diet, antispas- 
modics and antacids. The gastrointestinal hemorrhage spontaneously arrested 


Fig. 1—Roentgenogram of stomach and duodenum of the patient in Case 1, showing a 
rounded defect just beyond the duodenal bulb. Exploration revealed a lipoma. 


itself and he was discharged to his home, on 7/15/51 on an ulcer regimen. A 
gastrointestinal series was performed one month later. This revealed that the 
esophagus and stomach were normal. The duodenal bulb appeared normal but, 
just beyond the bulb, there was a 1 cm. rounded radiolucent filling defect, 
indicative of a polyp in the duodenum (Fig. 1). Although this was not 
visualized on all the films it was nevertheless felt to be a fairly definite finding, 
as it was quite striking on the two films on which it was seen. It was also 
suggestive on some of the other films, but was probably covered up in part with 
barium. A review of the gastrointestinal series of 1949 showed the same shadow 
in the same area on one of these films. 


Because of the gastrointestinal series findings, the patient was re-admitted 
to the hospital on 9/6/51. At this time, he was entirely asymptomatic. His red 
blood cell count was 5.25 million, hemoglobin 12.5 gm., white blood cell count 
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9,900, 52 per cent jee -aareagen leucocytes, 43 per cent lymphocytes, 
3 per cent eosinophiles and 2 per cent monocytes. At operation, a polyp was 
removed from the second portion of the duodenum by duodenotomy. The 
patient was discharged from the hospital on 9/22/51 and was entirely asympto- 
matic. The follow-up four years later, revealed that he was still asymptomatic. 


Pathological Report:—The specimen is a round polypoid mass 1 cm. in 
diameter. Microscopic examination reveals the presence of glandular elements, 
representing Brunner’s glands, arranged in an orderly fashion. There is an 
overlying tumor mass of adipose tissue which is well demarcated. The tumor 
consists of polygamal adipose tissue cells divided into lobules by thin connective 
tissue septa. 


€ 


Fig. 2 Photomicrograph of duodenal lipoma removed at operation on the patient in Case 1. 
(x160). 


Diagnosis:—Submucosal lipoma of duodenum. 


Comment:—A lipoma of the duodenum caused peptic ulcer symptoms for 
seven vears. There was one episode of severe gastrointestinal bleeding. A 
duodenal tumor was diagnosed roentgenographically preoperatively. The lipoma 
was excised with complete amelioration of symptoms. 


Case 2:—A 33-year old housewife, was admitted to the Horace Harding 
Hospital on 12/8/54. She had complained of slight epigastric pain and nausea 
for three days prior to admission. She had no gastrointestinal symptoms prior 
to this. The patient vomited some clear, yellow fluid on one occasion and 
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complained of weakness. The following day, she had two black bowel move- 
ments and became very weak and dizzy. For the next 24 hours, she became 
progressively weak and pale and required hospitalization. 


On admission, the patient was in no distress but markedly pale and weak. 
Otherwise, the physical examination was within normal limits. The abdomen 
was soft; there was no tenderness; the liver and spleen were not palpable; 
there were no palpable abdominal masses. The red blood cell count was 
1,710,000; hemoglobin, 4.8 gm.; white blood cell count was 12,600 with 80 per 
cent polymorphonuclear leucocytes and 20 per cent lymphocytes. The hemato- 


Fig. 3—Spot roentgenograms of duodenal bulb of the patient in Case 2, showing an inden- 
tation of the lesser curvature. Exploration revealed a pedunculated leiomyoma. 


crit was 16 per cent. The stools were black and strongly positive for blood by 
the benizidine test. 


The patient received 4,000 c.c. of whole blood by transfusion. On the 
fifth day, the tarry stools stopped. A gastrointestinal series was performed 
revealing an indentation of the lesser curvature of the duodenal bulb which 
was thought to represent an ulcer deformity or extrinsic pressure (Fig. 3). The 
gallbladder series was negative. The patient was operated upon on December 
20, 1954. A portion of the wall of the second portion of the duodenum was 
removed. This included a pedunculated tumor which was about one centimeter 
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in diameter. A posterior gastroenterostomy was performed. Her postoperative 
course was uneventful. Four months later she was seen and was asymptomatic. 


Pathological Report:—An irregular polypoid mass, one centimeter in diam- 
eter composed of soft slight friable tannish grey tissue was seen. Histological 
description revealed a cellular growth situated in and merging with the 
muscular layer of the duodenum (Fig. 4). The tumor elevated the duodenal 
mucosa over it, however, the mucosa appeared intact. The tumor was composed 
of elongated fusiform cells resembling smooth muscle cells, and nearly always 
orientated and arranged in interwoven bundles forming a_ well organized 
pattern. There were, however, some fields which showed cellular pleomorphism 
and slight loss of organized structure. 


Fig. 4—Photomicrograph of leiomyoma removed at operation on the patient in case 2. (x160). 
Diagnosis:—An actively growing, cellular leiomyoma. 


Comment:—A_ severe gastrointestinal hemorrhage was caused by a leio- 
myoma of the duodenum. The patient was asymptomatic before the episode 
of bleeding. Roentgenographic study revealed a deformity of the duodenal 
bulb. Since the removal of the tumor, there has ne no further gastrointestinal 
bleeding. 


Case 3:—A 42-year old white male was seen in February, 1955 for peptic 
ulcer symptoms. He had a past history of peptic ulcer for 25 years and had 
increasingly severe recurrences of dyspe psia, epigastric pain, cramps and 
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heartburn. Four months prior to hospitalization, the patient had only slight 
relief of his symptoms from antacids, sedatives and antispasmodics. One month 
prior to admission, he noted loss of appetite and occasional vomiting. Melena 
was also noted on occasion. The patient had a gastrointestinal series which 
revealed a normal esophagus and stomach. The EF sorsotee bulb, however, was 
greatly deformed and moderately irritable. There was considerable dilatation 
and delay in the duodenal loop. Two hours’ progress of the barium meal was 
normal. Conclusions from the gastrointestinal series was that he had a duodenal 
ulcer with “duodenal ileus”. ( Dilatation and delay in the duodenal loop.) The 
patient was again treated with an ulcer diet and antacids and medication with 
poor response. In March, 1955 he had a massive gastrointestinal hemorrhage 
and required emergency hospitalization. At this time, his red blood cell count 
was 2.6 million, he moglobin 8 gm., white blood cell count 8,700, polymorpho- 
nuclear leucocytes 71 per cent, lymphocytes 23 per cent and monocytes 3 per 
cent. The hematocrit was 22 per cent. The patient was given blood transfusions, 
antacids and sedatives. Three days later the bleeding subsided spontaneously. 
A subtotal gastrectomy was pe rformed and an active peptic ulcer was found 
in the first portion of the duodenum. As an incidental finding on transecting 
the duodenum, a 1 cm. sessile tumor was noted in the second portion of the 
duodenum beyond the ulcer site. This tumor was resected. 


Pathological Report:—The specimen consists of a slightly elongated polyp 
with a bulbous tip 3 cm. in length with a rather narrow base. It is covered by 
grossly intact mucosa. The polyp is composed of loose submucosal areolar 
tissue covered by normal appearing duodenal mucosa. Near the tip, there is 
a large irregular mass of well differentiated pancreatic tissue situated predom- 
inently in the submucosa. The muscularis mucosae is intact over the surface 
of the mass except for a defective area in the center where this layer is missing 
and the pancreatic tissue extends into the mucosa itself. The mucosa becomes 
markedly attenuated at this site. There is no evidence, however, of ulceration 
or inflammation. The pancreatic tissue consists of closely packed glandular 
acini resembling those of normal pancreas. The epithelial cells are pyramidal 
in shape and have a dark homogenous basal portion and a paler supranuclear 
portion containing eosinophilic refractile secretory granules, suggesting that 
the glandular tissue is actively functioning. No islet tissue is noted. There are 
several included pancreatic ducts, some toward the base of the polyp showing 
slight dilatation and having well differentiated muscular walls. The fibrillar 
stromal tissue near the base of the polyp is oriented longitudinally in the axis 
of the polyp, suggesting that the polyp was subjected to traction, such as from 
peristalsis. There is no evidence of malignancy. 


Diagnosis:—This is a duodenal polyp due to aberrant pancreatic tissue 
probably congenital in origin and representing aberrant differentiation of 
intestinal mucosa during its formative states. 


Sheinfeld and Schwartz—Benign Duodenal Tumors 361 


Comment:—A duodenal polyp composed of aberrant pancreatic tissue was 
discovered as an incidental finding in a patient who had a subtotal gastrectomy 
for a bleeding duodenal ulcer. 


COMMENT 


Raiford' found that small intestinal tumors comprise about 9 per cent of 
all tumors of the gastrointestinal tract in 56,500 autopsies. Benign small bowel 
tumors made up 24 per cent of all gastrointestinal tract tumors. Adenomas are 
the most commonly found and aberrant pancreatic tissue next in frequency. 
The latter are seldom symptomatic. Leiomyoma have a tendency to bleed and 
rarely show malignant changes. Lipomas may attain large size and cause 
symptoms. They are frequently pedunculated. Malignant small bowel tumors 
comprise 5 per cent of all gastrointestinal tract tumors. Carcinomas are more 
frequently found in the duodenum than any cther portion of the small bowel. 
Sarcomas and lymphomas are rare. Hoffman and Grayzel* in their review of 
64,300 surgical specimens and 4,480 autopsies found 14 benign duodenal tumors. 
All were asymptomatic and discovered accidentally. Ebert et al’ in an analysis 
of 25,000 autopsies from the Boston City Hospital found 23 primary duodenal 
tumors. Eight of these were benign and 12 were malignant. Five of the benign 
tumors were incidental findings. Only one, a lipoma, had _ gastrointestinal 
bleeding. Joergenson et al* reported 56 tumors of the duodenum; 17 were benign 
and 39 malignant. Fifteen of the benign tumors were accidental autopsy findings. 
The 2 cases having symptoms complained of chronic, progressive obstruction 
and gastrointestinal bleeding. The cases of carcinoma had nonspecific symp- 
toms which were referred to the stomach. These symptoms included anorexia, 
gaseous erructation, vomiting, right upper quadrant pain, weight loss and 
gastrointestinal bleeding. Twenty-five per cent of these cases had jaundice. 


Several others have reported on small series of symptomatic benign 
duodenal tumors. Campbell's? two cases of leiomyoma had _ gastrointestinal 
bleeding; one was treated originally as a peptic ulcer. The second revealed a 
filling defect on x-ray examination. Straus® reported one case of leiomyoma of 
the duodenum. This patient was originally thought to have gallbladder disease. 
There was an associated secondary anemia due to gastrointestinal bleeding. 
X-ray examination revealed a filling defect of the duodenum. The one proved 
case of Woodward’, was an adenomatous polyp. The only symptom was nausea. 


Other less common types of benign lesions, that have been found in the 
duodenum, include lymphangiona, hemangioma, gastric rests, neurofibroma and 
argentiffine tumors. Two cases of carcinoid of the duodenum have Pence 
been reported. One case* had gastrointestinal bleeding; the second case® cyclic 
vomiting. 


The ciagnosis of tumors of the duodenum can be suspected from positive 
roentgenographic study of this area. A gastrointestinal series may not be diag- 
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nostic and actual confirmation of course can only be obtained at operation. 
The roentgenogram may fail to show the tumor if the flow of barium through 
the duodenum is rapid. A large lesion may impede the flow of barium. The 
tumor may cause a deformity of the bulb or cause a filling defect. Some tumors, 
especially the lipomas, may be pedunculated and project into the lumen, others 
may be sessile. They may extend from the subserosal region as well as into the 
lumen. 


Asymptomatic duodenal tumors are seldom discovered during the lifetime 
of the patient and thus represent no problem of treatment. If the lesion is 
symptomatic and is suspected from roentgenographic studies, surgical removal 
is the preterred treatment. 


SUMMARY 


Tumors of the duodenum are usually asymptomatic. They may, however, 
cause gastrointestinal symptoms which may mimic peptic ulcer or gallbladder 
disease. 


Three cases of benign tumors of the duodenum are presented. 


Some comments as to the incidence, and symptomatology of these are 


offered. 
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SPLENIC VENOGRAPHY IN PORTAL CIRRHOSIS OF THE LIVER 


N. R. KONAR, M.D., M.R.C.P 
and 
D. C. ROY CHAUDHURY, M.B., B.S. 


Calcutta, India 


Splenic venogr aphy by the percutaneous route was first carried out by 
Abeatici and Campi’ in dogs and by Leger® in man. Soon afterwards, Boulvin 
and co-workers* carried out the same procedure in a patient suffering from 
cirrhosis of the liver and in another who had extrinsic obstruction of the splenic 
vein. They suggested that the procedure might be useful for the differentiation 
of intrahe spatic and extrahepatic biock. Dreyer and Budtz-Olsen* used the 
method in 11 patients and pointed out its value in de ‘termining the site of the 


obstruction in patients with portal hypertension. 


Fig. 1—Normal splenic venogram. Splenic vein and portal vein with its intrahepatic branches 
are clearly seen even as far as the periphery of the liver. 


Konar’? demonstrated a splenic venogram of a patient with portal hyper- 
tension. The inferior mesenteric vein was social visualized. Konar and 
Sen Gupta® described their experiences of splenic venography in 23 patients. 
They suggested that the method might be used in determining the size and 
patency of the splenic vein, in differentiating intrahepatic from extrahepatic 
block of the portal vein, and in assessing the degree of portal hypertension. 
They later’ pointed out that the procedure might be useful in demonstrating 
esophageal varices in patients with portal hypertension. Fuld and Irwin* 
described their experiences with splenic venography in more than 50 patients. 


From the Department of Medicine, Nilratan Sircar Medical College, Calcutta. 
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PRESENT INVESTIGATION 
Twenty-seven patients with portal cirrhosis of the liver were studied. The 
disease was diagnosed on clinical grounds. Biochemical investigations and 
observation of the patients in the hospital helped in establishing the diagnosis. 


Fig. 2—Case 1 (Early case). Proliferation of bile ducts and early fibrosis. (Hematoxylin and 
eosin. x350) Tissue removed by needle biopsy. 


Fig. 3—Splenic venogram of Case 1 (Early case). The intrahepatic branches are thinner 
than normal and are not visible as far as the periphery of the liver. The splenic 
and extrahepatic portion of the portal vein are slightly dilated and the gastric veins 
are faintly visible. 

In some patients, needle biopsy of the liver was done and in patients on whom 

surgery was performed, a piece of liver tissue was removed for pathological 

examination. The patients were divided into three groups—early, moderately 
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advanced, and advanced—clinical classifications based on the overall evidence 
of severity of the disease. Patients in the “early” classification of portal cirrhosis 
of the liver had slight or no ascites and their general condition was fair. Those 
classed as “moderately advanced” had moderate ascites and some cachexia, 
while those in the “advanced” classification had marked ascites and moderate 
cachexia. Clinical features and biochemical findings have been summarized 


Tables I, If and III. 


MerTHOD OF SPLENIC VENOGRAPHY 


The method of Konar and Sen Gupta® was followed with minor modifica- 
tions. Bleeding and clotting time was determined because unusual prolongation 
would be a contraindication for this procedure. Ten mg. of Vitamin K was 


Fig. 4—Case 1 (Moderately advanced case). Fibrosis around portal tracts and lobules of 
the liver. (Hematoxylin and eosin. x350) Tissue removed during operation. 


injected intramuscularly daily on three successive days preceding venography. 
On the day of investigation, the patient had a light breakfast. Half an hour 
before the procedure, 100 mg. of pethidine hydrochloride was injected intra- 
muscularly. 


The patient lay supine on the x-ray table and the upper limit of the spleen 
in the mid-axillary line was delineated by percussion. The spleen was enlarged 
in most cases and the organ was pushed up by the fluid in the peritoneal cavity 
so that the eighth intercostal space in the mid- axillary line was found to be 
the most suitable for introducing the lumbar puncture needle. The area was 
sterilized and then anesthetized as far as the splenic capsule with 5 to 7 ml. 
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of 2 per cent procaine hydrochloride solution. In administering the anesthetic, 
the needle was introduced gradually and at each stage prior to the injection of 
the anesthetic, suction was exerted in the syringe to see if blood came into it. 
Blood in the syringe suggested that the spleen had most probably been pierced. 


Fig. 5—Splenic venogram of Case 1 (Moderately advanced case). Intrahepatic branches of 
portal vein are faintly made out. The portal vein is dilated, the vein is 
dilated and tortuous, and the gastric veins are prominently visualized. 


The length of the imbedded needle gave a rough estimate of the distance the 
needle to be used for injecting the dye would have to be introduced to pierce 


the spleen. 


Fig. 6—Splenic venogram of case 5 (Moderately advanced case). The intrahepatic branches 
of the portal vein are not visualized, the portal and splenic veins are dilated, and 
the gastric and inferior mesenteric veins are visualized. 

By using this technic, the chance of failure was much less than when we 
used to inject the radio-opaque dye blindly through the ninth intercostal space 


in the mid-axillary line. 
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Twenty ml. of 75 per cent aqueous solution of the disodium salt of 
N-methyl-3:5-diiodo-4-pyridone-2:6-dicarboxylic acid (lodoxyl B.P.) was drawn 
into a 20 ml. Record syringe to which an adult size lumbar puncture needle 
was attached. The needle was introduced medially and slightly downwards 
through the anesthetized area for the required length and the dye was injected 
as quickly as possible. An x-ray was taken when 15 ml. of the dye had been 
injected. The needle was then taken out and the puncture point was sealed. 


The patient was asked to hold his breath at the end of a deep inspiration 
from the time the needle was introduced until it was taken out. He was kept 
at bed rest for 24 hours and temperature, pulse, and respiration were charted 
every half hour. About four hours after the procedure the patient took a light 
meal. 


Fig. 7—Case 1 (Advanced case). Advanced portal cirrhosis of the liver. (Hematoxylin and 
eosin, x70), Tissue removed during operation. 


In a normal splenic venogram, the splenic vein and the portal vein and 
its intrahepatic branches as far as the periphery of the liver are well visualized 
(Fig. 1). 

The pathological changes observed in the liver tissue removed at operation 

r by needle biopsy, the portal venous pressure determined during operation 
in one of the small tributaries of the portal vein, and the changes observed 
in the splenic venograms of the patients with cirrhosis of the liver have been 
summarized in Tables IV, V and VI. 


COMMENT 


Twenty-seven patients with portal cirrhosis of the liver were studied. 
Attention was focused on the following points in splenic venograms: 1. visibility 
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of intrahepatic branches of the portal vein; 2. dilatation and tortuosity of the 
splenic vein and dilatation of the extrahepatic portion of the portal vein and 
3. visibility of gastric veins and of the inferior mesenteric vein. 


1. Visibility of the intrahepatic branches of the portal vein:—These 
branches were not visible in 1 out of 7 early cases, in 4 out of 7 moderately 
advanced cases, or in 10 out of 13 advanced cases of cirrhosis of the liver. They 
were seen for some distance inside the liver but not as far as the periphery in 
6 out of 7 early cases, in 3 out of 7 moderately advanced cases, and in 3 out 
of 13 advanced cases of cirrhosis of the liver. In no case of cirrhosis of the liver 


were the intrahepatic branches clearly seen as far as the periphery of the liver. 


In cirrhosis of the liver there are obstructions to the portal venous radicles 


by fibrous tissue and distortion of hepatic architecture. These factors are most 


Splenic venogram of case 1 (Advanced case). Intrahepatic branches are very thin 
and faintly made out. Inferior mesenteric and gastric veins are very prominently 
visualized. 


probably responsible for the changes noted in the intrahepatic branches of 
the portal vein. As a rule, the more advanced the disease was, the less visible 
were the intrahepatic branches. 

2. Dilatation and tortuosity of the splenic vein and dilatation of extra- 
hepatic portion of the portal vein:—These changes were present in all the 27 
patients, except one in whom the portal vein alone was affected. These abnor- 
malities are due to the portal hypertension present in cirrhosis of the liver. 


3. Visibility of gastric veins and of the inferior mesenteric vein:—Of 7 early 
cases of cirrhosis of the liver, the gastric veins were visualized in the venograms 
of 3 and there was a history of gastrointestinal bleeding in 2; of 7 moderately 
advanced cases, the gastric veins were visible in 5, and there was a history of 
bleeding in 3; of 13 advanced cases, the gastric veins were visible in 10 and 
there was a history of bleeding in 8. 
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Of the 27 patients, a history of gastrointestinal bleeding was present in 
13 and the gastric veins were visible in the venograms of 18. There was only 
one patient in whose splenic venogram the gastric veins were not visible though 
he had given a history of hematemesis, a repetition of which later proved fatal. 
In 6 patients, though the gastric veins were visible in the splenic venogram. 
there was no history of gastrointestinal bleeding. 


The inferior mesenteric vein was visible in 12 of the 27 patients. 


Portal hypertension, which is present in cirrhosis of the liver, makes the 
gastric veins and the inferior mesenteric vein visible in a splenic venogram 
and the prominence of the collaterial veins is a measure of the degree of 


Fig. 9—Case 3 (Advanced case). Advanced portal cirrhosis of the liver. (Hematoxylin and 
eosin. x350) Tissue removed by needle biopsy. 


hypertension. There was a definite correlation between gastrointestinal bleeding 
and visibility of gastric veins in a venogram. 


Cirrhosis of the liver is usually diagnosed on clinical grounds. Liver 
function tests, as the name implies, give an idea of functional capacity of the 
liver but not of the pathological processes in the organ. Needle biopsy of the 
liver has its place in the confirmation of the diagnosis, but it has its limitations 
also. It may be difficult to get proper and sufficient material when the liver 
is hard and small and there is ascites. There is not always a correlation between 
the pathological changes noted in the tiny bit of liver tissue obtained by needle 
biopsy and the clinical condition of the patient. Further, liver biopsy gives very 
little information on the portal venous tree and none on the collateral veins, 
thus it will give no information on the presence or degree of portal hypertension. 
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Splenic venography gives an idea of the condition of the portal venous 
tree and of the degree of portal hypertension. If the gastric veins are visible 
in a splenic venogram, there is always the possibility of gastrointestinal bleeding. 


We have carried out splenic venography on more than 60 occasions in 
different types of cases. Except for some local pain and tenderness and an 
occasional rise in temperature, there have been no untoward incidents. These 
minor complications usually disappear within two to three days. The procedure 
is simple and the results are obtained immediately after the examination. 


From the consistent results obtained in the patients studied, it is suggested 
that splenic venography is a valuable methed of investigation in the diagnosis 
of cirrhosis of the liver, in establishing the stage of the disease, and in assessing 
the degree of portal hypertension. 


Fig. 10—Splenic venogram of case 3 (Advanced case). Intrahepatic branches of the portal 
vein are not visualized. The portal vein is dilated and splenic vein is dilated and 
tortuous. 


SUMMARY 


Splenic venography was carried out in 27 patients with portal cirrhosis 


of the liver. 


The intrahepatic branches of the portal vein were either not at all visualized 
in the venograms or were seen for only a short distance inside the liver. As a 
rule, the more advanced the disease, the less visihle the branches. 


The splenic vein was dilated and tortuous and the extrahepatic portion of 
the portal vein was dilated in almost all the patients. 


The gastric veins and the inferior mesenteric vein were often visualized 
in the splenic venograms. There was a definite correlation between the history 
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of hematemesis and/or melena and visualization of the gastric veins. In patients 
in whose splenic venograms the gastric veins were visualized, the incidence 
of gastrointestinal bleeding was always higher. 


Advantages of splenic venography over liver biopsy in the investigation 
of portal cirrhosis of the liver are discussed. 
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NONSPECIFIC GRANULOMATOUS DISEASE OF THE RECTUM 
FOLLOWING REGIONAL ILEITIS® 


CasE REPORT 


FREDERICK VOGEL, M.D.+ 
New York, N. Y. 


This is the case report of a 28-year old, single female of Romanic extraction. 
In reporting a case fascinating to us we are frequently liable to divorce the 
disease from the living patient. In this case it should be mentioned that this 
young lady was of almost angelic appearance, strictly brought up, always in 
her mother's company, even in the examining room. She was initi: ally observed 
by me in 1946 when she gave the tollowing history: In 1944 at 18 years of age 
she was operated on for bilateral “cryptitis and condylomata acuminata”. The 
pathological report of nonspecific granulomatous growth containing giant cells 
was made on the excised tissue. This report was not known to me until many 
years later. Frei and Wassermann tests were negative. One month later she had 
more condylomata which were cauterized in a doctor's office. Shortly thereafter 
there was a septicemia with streptococcus viridans found in blood culture. Also 
in 1944 she had an appendectomy for a supposedly acute appendicitis. This is 
an important feature of the history. No reference was made to any pathology 
of the ileum at this operation. Her chest and sputum were negative for 
tuberculosis. 


In May 1946 she consulted me for rectal pain and discharge of some six 
months’ duration. Examination showed an acute proctitis with small anal 
fissures, enlarged papillae and a small blind external fistula. Sigmoidoscopy 
revealed proctitis with pseudomembraneous patches of the rectal mucosa. 
Digital examination did not reveal any mass or obstruction; there was tenderness 
of the anal area. Rectal smear, surprisingly enough, showed numerous bacteria, 
among them gonococci and numerous spermatozoa. Sexual intercourse was 
vigorously denied. Under penicillin and local rectal irrigations her condition 
improved somewhat, but in six months she returned with essentially the same 
complaint and the same findings on examination as previously described. Frei 
test at this time was again negative. The patient refused surgery and was not 
seen again until seven years later. 


In the meantime the following had occurred: Three months after her last 
visit there were daily diarrheas and there was general malaise, abdominal pain, 
anorexia, and the patient took a down-hill course. In January 1950 she was 
taken to Memorial Hospital where a right colectomy and resection of the lower 


°Presented at the meeting of the New York Proctologic Society on April 14, 1955. 
tFrom the Proctologic Department cf the New York Polyclinic Medical School and 
Hospital, New York, N. Y. 
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23 cm. of ileum was done. The disease was principally in the lower ileum but 
also involved the ascending colon and the right tube, both of which were also 
removed. The diagnosis was: Typical regional ileitis. After this the patient made 
a rapid and complete recovery. She returned to work as secretary and felt well 
until May of 1954, when she returned to me with the complaint of rectal pain 
for the past four days occurring during evacuation and followed by backache 
lasting an hour. There were six to seven evacuations a day. At the same time 
she noted some discharge from the vagina. Inspection revealed the perianal 


Fig. 1—Specimen obtained by surgery of the chronic ileitis. Fibrosis, granulomatous tissue. 


area to be edematous posteriorly and bilaterally and there was inflammatory 
infiltration. There was a granulomatous sentinel pile hiding a fissure of the 
posterior commissure. Yet there was hardly any sphincter spasm; on digital 
examination there were irregular granulomatous masses encircling the entire 
anal and lower rectal canal up to about 74% cm. from the anal verge. Within this 
mass three individual strictures could be differentiated, of which the uppermost 
one scarcely admitted a finger tip. In the rectovaginal septum, there was an 
egg-sized area of induration with fluctuation. Pressure on this abscess produced 
pus and blood from the vulva. The patient was very resistant to vaginal explo- 
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ration, and when she eventually agreed to it, a granulomatous fistulous opening 
was found and probed in the distal and posterior portion of the vagina, therefore 
establishing a rectovaginal fistula. 


Thereupon the patient was admitted to the Polyclinic Hospital for further 
study. A sigmoidoscopy was performed with a narrow caliber scope and a 
granular constricting mass was seen; it was dark brownish-red and bled easily 


on touch. Beyond this area the mucous membrane was, and still is. pertectly 


normal. Frei test was done again twice in succession, but still remained negative 


Fig. 2—Biopsy from rectal lesion: fibrosis with granulomatous tissue. Arrow indicates area 
from which large magnification shows granuloma (Fig. 3). 


as before; so was Wassermann. There was moderate secondary anemia. Cultures 
were taken from the vagina and the rectal discharge; each failed to suggest 
any specific agent. Biopsy was taken from three different sites of the anorectal 
lesion and the histologic report was: Nonspecific granulomatous inflammatory 
tissue. The slides should unequivocally show the identity with the report on 
the ileocolonic specimen removed by surgery four years ago at Memorial Hospi- 
tal. Unfortunately, the slide of the specimen ten years ago could not be made 
available. 
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Treatment:—Not knowing the etiology of a disease leaves therapy open to 
experiment and empirical guessing. In our case, considering the broad therapeu- 
tic spectrum on virus and bacteria alike, we have switched to Aureomycin and 
Achromycin supported by sulfathalidine after, but little result was accomplished 
with penicillin and streptomycin. We realized that at least the secondary flora 
will be affected, not knowing whether the basic disease is infectious. The result 
was good. Although the local anorectal lesion changed little, there was less 
discharge and less distress. The patient regained her strength and appetite and 


Fig. 3—Large magnification of area pointed out in Figure 2. Granuloma containing giant 


cells. Biopsy from rectum. 


weight. After a few weeks she felt well and looked well and was able to resume 
her work. We may deduct that we have treated a systemic disease rather than 


a localized lesion. 


The prognosis is guarded. Textbooks tell that this disease distinguishes 
itself from tuberculous granuloma by its tendency to regression without scar 
formation. On the other hand, we have seen in our case relapse after intervals 
of temporary improvement lasting years. Great caution is therefore indicated 
in risking a prognosis. If the case should take a turn for the worse with complete 
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occlusion of the anorectal lumen, only a colostomy could save the patient's life, 
and who knows for how long. 


Rectal involvement of the condition diagnosed as regional ileitis is very 
uncommon. This fact is stressed by many authors. Crohn in his monograph on 
Regional Ileitis does not report observation of any case, neither is it mentioned 
in the textbooks of Bacon and Gabriel. As far as I have been able to gather 
from the literature, only three similar cases have been reported. But none of 
their histories and course was as involved as ours, which may give rise to 
pondering about the real nature of this disease and the possible virus-bacteria 
relation if it is based on an infection at all. If a virus is the causative agent and 
possibly a relative of the Nicolas-Favre disease or of condylomata acuminata, 
which had been present before in this patient, the question arises, whether it 
invades a system previously weakened by bacteria, or is it vice versa, with 
abscess and/or fistula formation first? 


SUMMARY 


A case of anorectal involvement with granulomatous disease diagnosed as 
nonspecific chronic ileitis has been presented. The case has an involved history 
which may give rise to ponder about a possible infectious basis of this disease 
and the interrelation of virus and bacteria, either one of which may be primary 
or secondary. Only three actual similar cases have been reported in the litera- 
ture. Therefore this presentation. 


ADDENDUM 


A few months after this report was written the patient developed a left-side 
ischiorectal abscess which was hot-red and was incised. In the course of the 
after-care a fistula was forming, which could be probed about an inch and a 
half posteriorly towards the posterior commissure and about an inch anteriorly. 
Despite all efforts to keep saucerization open for drainage, the fistula formed 
and fluid, syringed into the external ischiorectal opening, escaped through the 
vagina, therefore establishing an ischiorectal vaginal fistula. 


PATHOLOGY OF GRANULOMATOUS DISEASE 


General:—Granuloma formation is possibly a protective device whose func- 
tion is to isolate substance from the body tissues. Granuloma formation is a 
reaction of tissue acted upon by an irritant of lower intensity. As a response 
to this irritant cells pile up which are released from either the blood stream 
(lymphocytes, etc.) or from wandering tissue cells which are alternately called 
histiocytes, mononuclears and macrophages. But the only cell which proliferates 
is the fibroblast. 


The fibroblast replaces the special cell of an organ which had been de- 


stroyed by the irritant. The result may be a cellular fibrous tissue. If, however, 
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the fibroblasts do not multiply but excrete collagen fibres, they form dense 
acellular fibrous connective tissue. This happens in chronic inflammation if the 
irritation subsides. Fibrosis is divided into two great groups, the productive 
fibrosis and the replacement fibrosis. 


If the histiocytes become swollen and contain lipoid, they are referred to 
as epithelioid cells. These fuse to form giant cells which are characteristic of 
all chronic granulomata. The accumulation of cells may be so great as to form 
a tumor-like swelling. Therefore, the term “productive inflammation”. 


The infectious granulomata form a special group. They are commonly 
known due to tuberculosis, lues, lepra, mycoses, amebiasis, lymphogranuloma 
venereum, and schistosomiasis japonicum. Foreign bodies are regarded as non- 
specific irritants; the granuloma of chronic ileitis is also called nonspecific 
because its irritant has remained unveiled so far. The same goes for Boeck’s 
sarcoidosis. Both lesions offer identical histopathology like tuberculosis, but they 
show clinical varieties, never caseous necrosis and—most important—Koch bacilli 
have never been obtained from them. Also Hodgkins’ granuloma was termed 
tuberculous by Karl Sternberg who changed his mind later on. 


Specific:—Chronic ileitis or enteritis has been described as a progressive 
lymphangitis affecting and sclerosing the lacteal vessels in the intestinal lamina 
propria immediately underneath the epithelium of the intestinal glands, extend- 
ing into the submucosa, muscularis, and subserosa. As a result there is ele- 
phantiasis of the intestinal wall, the mesentery and the regional lymph glands. 
The endothelial lining of the lymphatics proliferates and desquamates leading 
to mechanical obstruction of the lymphatic flow. Additional proliferation of 
mesenchymal cells and infiltration by lymphocytes and monocytes form the 
granuloma. Interference with the blood supply due to pressure may cause 
ulceration of the mucosa which was originally unaffected but has secondarily 


thickened. The peristalsis may be impaired by involvement of the perineural 
lymphatics thus causing constipation. It is said that there is a tendency to 
regression without scarring or caseation in contrast to tuberculosis. The micro- 
scopic similarity of the lesion, however, gave rise to speculation that chronic 
ileitis may be due to an attenuated or bovine strain of tubercle bacillus. 


Many other bacteria have been mentioned as possible causative organs, 
among them streptococcus viridans, the germ which had caused a septicemia 
in our patient at the onset of her disease. 


The predominant presumption, however, is infection with a virus possibly 
related to lymphogranuloma venereum; this speculation was supposedly bol- 
stered by the fact that antiviral therapy, e.g., aureomycin or terramycin has 
shown the only beneficial effect. This is problematic, however, as there is no 
unequivocai evidence of such effect on virus, which is questioned by some 
experienced men. 
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Allergy as cause of granulomatous disease is another hypothesis, e.g.. 
eosinophylic granuloma or periarteritis nodosa. 


Clinically, there may be a prodromal stage consisting of anorectal abscesses 
and fistula formation. This m: iy long precede diarrhea. Also appendicitis had 
been present in more than 30 per cent of the cases. Diarrhea begins with occa- 
sional spells gradually becoming more severe. There are abdominal cramps, 
there is nervousness, weakness, dull sacral pain, general malaise and constipa- 
tion. An oceasional low grade temperature goes along with a moderate rise 
of leucocyte count and a moderate anemia. This may develop over the course 
of years. In women the menstruation remains regular contrasting ulcerative 
colitis. Symptoms of obstruction are rare. Multiple rectal fistulae divide it from 
Boeck’s sarcoid, so does the roentgenographic string-sign. 


This fistula formation is said to be due to leakage from the diseased segment 
of proteolytic material which seeps through the pelvis and retroperitoneal fat 
along the levator ani fascia entering the rectal canal above the sphincter muscles. 
There may be involvement of the ischiorectal fossa. Other possible complications 
are hemorrh: age and _ perforation. 


It has been stressed that the rectum and the sigmoid are rarely invaded 
with this small intestine disease which, if caudally progressive, may invade 
the most proximal colon. In the literature of the past 15 years there are only 
three cases. It is so uncommon that it remains unmentioned in Crohn's monog 
raphy and in the textbooks of Bacon and Gabriel. 


Anorectal malignancy must be considered in differential diagnosis. 


I thought the Fellows of the College 
would be interested in an interim report on 


the status of our College. 


Our total membership at December 1, 
1955, was 833. This included 26 Honorary 
Fellows; 30 Life Fellows; 311 Fellows; 154 
Associate Fellows and 312 Members. Dr. Lynn A. Ferguson has been 
unanimously selected by the Executive Committee to serve as your 
Acting Secretary-General until October, 1956. Definite action on the 
affiliation of local groups is planned for the April meeting of the Board 


of Trustees in New Orleans. 


The Research Committee recommends an annual prize of $500.00 
for the best paper on gastroenterology presented by an interne, a resident 
or a fellow. This prize will be publicized in the medical journals and 


through the medical schools and hospitals. 


The Program Committee has planned panel discussions to occupy 
1% hours of each of the six scientific sessions at the next Convention. 
The six medical schools in New York City will each sponsor one of 


these panel discussions. 
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1956 Amrs AwWarbs CONTEST OF 


THE AMERICAN COLLEGE OF GASTROENTEROLOGY 


The American College of Gastroenterology, in cooperation with the Ames 
Company of Elkhart, Indiana, again takes pleasure in announcing the 1956 
Ames Award Contest for the best papers in Gastroenterology. 


There will be two classes of awards as follows: 
Fellows in Gastroenterology, Residents, First or Second Year Internes 


First Prize—$500.00, a certificate of merit and a 1 year subscription to THe 
AMERICAN JOURNAL OF GASTROENTEROLOGY, official publication of the 
American College of Gastroenterology. 


Second Prize—$250.00, a certificate of merit and a 1 year subscription to 
THE AMERICAN JOURNAL OF GASTROENTEROLOGY. 


Best Paper Published 


For the best paper published in THe AMERICAN JOURNAL OF GASTROENTER- 
oLocy, during the twelve months ending 30 June 1956, for which no prize has 
been previously awarded, $250.00. 


Rules and Regulations 


All papers submitted must represent original work in Gastroenterology, 
must not have been previously published except for abstracts or short prelimi- 
nary reports and must not have been previously presented at any National 
meetings. 


The contents of the papers can be clinical or basic science. Clinical papers 
must not be case records, but controlled clinical work. 


The length of a paper is no criterion for originality or value. 


All entries for the 1956 prizes, with the exception of those already published 
in THe AMERICAN JOURNAL OF GASTROENTEROLOGY, must be typewritten in 
English, double spaced on one side of the paper and submitted in six copies. 


The winning entries will be selected by the Research Committee of the 
American College of Gastroenterology and the awards will be made at the 
Annual Convention Banquet of the College, to be held in New York in October 
1956. 


All papers selected for awards become the property of the American 
College of Gastroenterology and the decision of the judges will be final. Should 
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none of these papers submitted meet the standards set by the Committee, the 
Committee, reserves the right to withhold the making of any award. 


The recipient of the first prize will present the paper in person at the 
Annual Meeting of the College. 
All unpublished entries must be received not later than 15 July 1956 and 


should be addressed to the Research Committee, American College of Gastro- 
enterology, 33 West 60th St., New York 23, N. Y. 


AMERICAN GASTROSCOPIC SOCIETY 


The annual meeting of the American Gastroscopic Society will be held on 
10, 11 June 1956 at the Knickerbocker Hotel, Chicago, III. 


Further information may be obtained by writing to: Dr. C. Wilmer Wits, 
Secretary-Treasurer, 1025 Walnut St., Philadelphia 7, Pa. 


DIAGNATOR 
PHOTOVOLT Fluorescence Comparator Mod. 60 


for use in 
Squibb Diagnex Test for Achlorhydria 
without intubation 

Irradiates treated urine specimens with ultraviolet light to produce 
fluorescence. Permits positive judging of fluorescence by convenient 
viewing with both eyes. 

Write for Bulletin #390 to 

PHOTOVOLT CORP. 

95 Madison Ave. New York 16, N. Y. 


Also: Colorimeters « Densitometers for Paper Electrophoresis ¢ Photoelectric Fluorimeters 
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Specially designed and produced ton 
The 


ology, this file will keep one volume, on 


American Journal of Gastroenter 
51x issues, clean, orderly and readily ac 
cessible. Picture this distinctive, sturdy 
Volume File on your book shelf. Its rich 
feels like 


leather, and the |l6-carat gold leaf hot 


green cover looks and 
embossed lettering makes it a fit com- 


panion for your finest bindings. 


The Volume File is reasonably priced, 
in spite of its costly appearance. It is 
sent postpaid, carefully packed, for $2.50 
each. Most subscribers will find it more 
to order 3 
$13.00. It is 


convenient and economical 


for $7.00 or 6. for also 


availab'e for reprints. When ordering 


indicate approximate size desired. Satis 


faction guaranteed. For prompt  ship- 


ment, order direct from the: 


AMERICAN COLLEGE OF GASTROENTEROLOGY 
33 WEST 60TH ST., NEW YORK 23, N. Y. 
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With this NALS 


new...paired piperidol action 


for functional gastrointestinal complaints 


rapid 


visceral eutonic, Dactil® 


prolonged 


cholinolytic, Piptal® 


relief throughout the G. I. tract 


Tridal 


TRIDAL permits more comprehensive control of gastrointestinal complaints by providing 


the combined benefits of two piperidols. The local action of Dactil* works immediately to 
give rapid relief of gastrointestinal pain and spasm; the potent cholinolytic Piptal* rein- 


forces relief and provides prolonged normalization of secretion and motility. 


TRIDAL is singularly free from urinary retention, constipation, dry mouth, blurred vision. 


dosage: One TRIDAL Tablet two or three times a day and at bedtime. Unless rapidly swallowed with 
water, TRIDAL will produce some lingual anesthesia 


Each TRIDAL Tablet contains 50 mg. of Dactil and 5 mg. of Piptal. Bottles of 50 compressed, uncoated 
tablets. 


*Dactil (the only brand of N-ethyl-3-piperidy! diphenylacetate hydrochloride): the piperidol to prescribe alone when no 
interference with digestive secretion is desired. 

tPiptal (the only brand of N-ethy!-3-piperidyl-benzilate methobromide): the piperidol to prescribe alone when peptic ulcer 
~ known to be present and normal.zation of secretion as well as motility is desired 


PIONEERS IN PIPERIDOLS 
. Inc MILWAUKEE |, WISCONSIN 
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On 


Antrenyl 


bromide 


nium bromide CIBA) 


Supplied: Tablets, 5.0 mg. iwhite, 
scored); bottles of 100, 500 
and 1000. Syrup, 5.0 mg 
per 4-ml. teaspoonful; 


botties of 1 pint. 


when 
your patient 
feels 
as though... 


Relieves spasm, acidity, pain. 
Antreny] provides ‘‘complete 

symptomatic relief’’ in peptic 
ulcer patients. 


1. Rogers, M. P., and Gray, C. L.: 
Am. J. Digest. Dis. 19:180 (June) 1952. 


CIBA 


SUMMIT, N. J. 
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Tarrhea... the uninvited guest 


To combat susceptible infectious forms, STREPTOMAGMA 
combines potent antibacterial, adsorptive, and 
protective actions. Soothes the bowel, encourages 
formation of normal stools. For routine management in 
other forms of diarrhea, prescribe KALPEC®— 
pectin with kaolin in alumina gel. 


STREPTO MAGMA [44] 


Dihydrostreptomycin Sulfate and Pectin with Kaolin in Alumina Gel 


| 
“=> 
Local oungster® 
In Child's Pream 
pirthday Party 
seven children from the Magnolia 
Hollow section were yesterday 
given joint party py Mrs- James 
Robb, jr. 
pressed dolls, Davy Cc rockett 
caps; and games vied with retresh- 
ments for the children’s attention: 
“Sach child,” said Mrs. Robb, 
was given ham salad sand- d 
f wichess potato salad and choice 
of pastries.” 
® 
Philadelphia 1, Pa. 


EDER-PALMER TRANS-ESOPHAGOSCOPIC FLEXIBLE GASTROSCOPE 


Requested by the profession! 


Introducing the new Trans-Esophagoscopic Gastroscope 
and its outstanding features: 
1. Designed to fit through our standard 45 or 53 em by 9.5 mm instruments 
2. Smaller in diameter —9% mm _ but standard size lenses —same clarity and 
brilliant image as known in Eder Gastroscopes. 
3. No change or conversion necessary on the Eder-Hufford Flexible Esophagoscope. 
1. Longer than the Standard Gastroscopes to permit full advantage of the flexible 
portion to be felt after it has been passed through the Esophagoscope 
5. Simplifies combination Gastroscopy and Esophagoscopy! 
6. Instruments can be used individually or combined! 
One introduction — Two examinations! 
Patient’s discomfort reduced! Doctor's diagnostic areas increased! 


For more information, prices and descriptive folder #89 


Write the manufacturer 


EDER INSTRUMENT COMPANY 2293 N. Clybourn Avenue 


Chicago 14, Illinois 


Nulacin 


A recent clinical study* of 46 ambulatory non- 
hospital patients treated with Nulacinf and 
followed up to 15 months describes the value of 
ambulatory continuous drip therapy by this 
method. Total relief of symptoms was afforded 
to 44 of 46 patients with duodenal ulcer, gastric 
ulcer and hypertrophic gastritis. 


The delicately flavored tablets dissolve 
slowly in the mouth (not to be chewed or swal- 
lowed). They are not noticeable and do not 
interfere with speech. 


WITHOUT HOSPITALIZATION 
... AND GOOD TASTING, TOO! 


Nulacin tablets are supplied in tubes of 25 
at all pharmacies. Physicians are invited to 


HORLICKS send for reprints and clinical sample. 
CORPORATION *Steigmann, F., and Goldberg, E.: Ambulatory Continuous Drip 
Method in the Treatment of Peptic Ulcer, Am. J. Digest. 
Pharmaceutical Division Dis. 22:67 (Mar.) 1955. 
+Mg trisilicate 3.5 gr.; Ca carbonate 2.0 gr.; Mg oxide 2.0 gr.; 
RACINE, WISCONSIN Mg carbonate 0.5 gr. 
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taster 
paced... 
better 


taste 


new broad-spectrum 
* 


homogenized miaxtu re 
125 mg. tetracycline per 5 ce. tea- 
spoonful. Bottles of 2 fl. oz. and 1 
pint, packaged ready to use. 
READY to use No reconstitution 
required. 
READILY AccePpteD Unusual, deli- 
cious fruit flavors. 


RAPIDLY ABSORBED Fine particle 
dispersion — therapeutic 
levels within one hour. 


blood 


RAPIDLY EFFECTIVE Fast, trouble- 
free tetracycline for control of the 
widest range of infections. 


: vitamin-fortified TETRABON SFt 


(brand of tetracycline hydrochlo- 
ride with vitamins) homogenized 
mixture: 125 mg. tetracycline per 
5 ee. teaspoonful, plus vitamins of 
the B complex, C and K recom- 
mended for nutritional support in 
the stress of prolonged infection. 
Bottles of 2 fl. oz., packaged ready 


to use. 


*Trademark tTrademark for Pfizer- 
originated, vitamin-fortified antibiotics 


Pfizer) PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


397 


|_| 
4 
= 
* 
“ 
‘ 
| 


396 


Young Miss Maass 
bet her life 


VEN at 6:00 A.M., it is warm in Havana. 
E But young Miss Clara Louise Maass 
felt chilly. Her head ached. Worse, she knew 
nothing would help. 

The illness starts like any other febrile 
attack. But soon the face is flushed. There is 
high fever. After two or three days, the 
pulse becomes feeble, the skin cold and of 
a lemon-yellow tint. Chances of recovery 
hardly approximate 50%. 

In seven pain-wracked days, yellow fever 
killed Clara Louise. And it was her own 
doing. 

At Las Animas Hospital, Cuba, in 1901, 
volunteers were needed for the famous U.S. 
Army yellow fever experiments. 

And she, who had fearlessly nursed the 
worst fever cases, thought undergoing the 
disease herself would make her a_ better 
nurse. She asked to be bitten by an infected 
mosquito. “I tried to dissuade her.” said the 
medical director. “But she insisted.” 

So, in what would soon be America’s viec- 
torious battle against yellow fever, Clara 
Louise Maass bravely died as she had lived 
—for others. 

Yet the steel of her quiet, devoted cour- 
age still gleams in the strength of today’s 
Americans. For it is still American courage 
and character that make our country secure 
—and that actually back our nation’s Sav- 
ings Bonds. 


That’s why U.S. Savings Bonds are among 
the world’s finest investments. That’s why 
you're wise to buy them regularly, and hold 
on to them. Start today! 


It’s actually easy to save money—when you buy 
Series E Savings Bonds through the automatic 
Payroll Savings Plan where you work! You just 
sign an application at your pay office; after that 
your saving is done for you. The Bonds you re- 
ceive will pay you interest at the rate of 3% per 
year, compounded semiannually, when held to 
maturity. And after maturity they go on earning 
10 years more. Join the Plan today, Or invest in 
Bonds regularly where you bank, 


Safe as America — 


US. Savings Bonds 


The U.S. Government does not pay for this advertisement. 
lt is donated by this put 


fion 00 
Advertising Council and the Magazine Publishers of America. 
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preoperative 
bowel preparation 
within 24. hours: 


Trademark for the Upjohn brand of neomycin 


Mycitfradin tablets 


Each tablet contains 0.5 Gm. neomycin 
sulfate (equivalent to 0.35 Gm. neomy- 
cin base). In bottles of 20 tablets. 

Also available: 

Mycifradin Sulfate Powder (topical) in 
vials of 0.5 Gm. and 5 Gm. 

Mycifradin Sulfate (intramuscular) in 
vials of 0.5 Gm. 


Tas Ursoun Company, Katamazoo, Micarcan 
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for the “Sippy-diet” patient 


a welcome (and often necessary) change from ‘‘milk-and-cream” 


MULL- S OW 


Pioneer soy alternative to milk... 
reported to be “noticeably more sooth- 
ing to the upper gastrointestinal tract 
and seemingly easier to digest.’”’ 
Comparable to milk in buffering’ and 
nutritional*® qualities. Contains no 
cholesterol ...and costs the patient 
much less than milk-and-cream. Easy 
to prepare —4 level tablespoonfuls to 
8 oz. water. In 1-lb. tins at all drug 
outlets. 

1, Balfour, D. C., Jr.: Am. J. Gastroenterol. 22:181, 1954. 
2. Burke, J. O., et al.: Internat. Rec. Med, & Gen. Practice 


Clin. 167:587, 1954. 3. Sternberg, S. D., and Greenblatt, I. .1.: 
Ann, Allergy 9:199. 


Are you wondering how MULL-SOY 
Powdered tastes? Return this coupon 
for professional trial samples and see 
for yourself how pleasant it-ean be 
for your milk-weary or milk-intoler- 
ant ulcer patients. 


THE BORDEN COMPANY 
| Prescription Products Division, Dept. 204 1 
; 350 Modison Avenue, New York 17, N.Y. 
| Please send to me, without charge, four | 
4-02. tins of MULL-SOY Powdered. 


ZAL A 
| 


Sulfathalidine. 


PHTHALYLSULFATHIAZOLE 


for reliable intestinal antisepsis 


MAJOR ADVANTAGES: Suppresses growth of intestinal bacteria. Minimum systemic 
absorption? insures maximum local effect. An efficient adjunct to intestinal surgery. 


Used routinely before and after intestinal sur- 
gery, SULFATHALIDINE suppresses intestinal bac- 
terial growth, maintains a low bacterial count, 
and thus guards against the dangers of perito- 
nitis. Its action is confined to the intestinal tract, 
since systemic absorption is insignificant. 
SULFATHALIDINE favors early healing. It is virtu- 
ally nontoxic. 

SULFATHALIDINE is also an important adjuvant 
to the treatment of ulcerative colitis. 


Dosage depends on body weight. The average 
adult dose is 8 to 12 tablets (each 0.5 Gm.) daily 


in divided doses. ‘Sulfathalidine’ can also be 
given as the pleasantly-flavored suspension, 
CREMOTHALIDINE «, each oz. containing 6.0 Gm. 
of ‘Sulfathalidine.’ 


References: |. N.N.R. 1954, p. 107. 2. J.A.M.A. 153:1516 (Dee 
26) 1953 


Philadelphia 1, Pa. 
DIVISION OF MERCK & CO., INC. 
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SHARP 


pronounced 
MUSCLE-RELAXING ACTION 


MEPROBAMATE (2-methyl-2-n-propyl-1,3-propanedio! dicarbamate) 


LICENSED UNDER U.S. PATENT NO. 2,724,720 


For significant relief in myositis, osteoarthritis, backstrain, and 
related conditions marked by: 

@ Muscle spasm © Stiffness and tenderness 

@ Restriction of motion © Pain 


As a superior muscle-relaxant, EQUANIL offers 
predictable action and full effectiveness on 
oral administration. It does not disturb auto- 
nomic function and is relatively free from 
gastric and other significant side-effects. Its 
anti-anxiety property provides important cor- 
relative value. 

Usual dosage: | tablet t.i.d. The dose may be ad- 
justed either up or down, i 
to the clinical response of the patient. 

Supplied: Tablets, 400 mg., bottles of 50. 


anti-anxiety factor 
with muscle-relaxing action 
... Felieves tension 


® 
Philadelphia 1, Pa. 


to NORMALIZE, use 


It is important, when inducing normal bowel func- 
tion, to supply a non-irriating bulk to the colon, 
especially in those cases in which it has been neces- 
sary to eliminate from the diet the high roughage 
foods containing irritating bulk (lignin and cellu- 


SC}. 


It has been shown' that the colon resumes a more 
normal peristaltic pattern’ when it is supplied with 
a stool of medium soft consistency of sufficient bulk’, 
especially if the indigestible portion of that bulk 
consists primarily of hemicellulose’. 


KONSYL is a vegetable concentrate of naturally 
occurring hemicelluloses. It is derived from blond 
psyllium seed and provides just the moist, smooth, 
effective bulk so essential to normal peristalsis. Its 
use has been shown to materially hasten the rate of 
improvement in patients with the irritable colon 
syndrome’. KONSYL contains 10097 bulk producing 
material, 


Furthermore, Konsyl is available in 6-ounce and 12- 
ounce containers at significantly lower-cost-to-patient 
prices. That’s why we say 


to NORMALIZE, use 


1. Dolkhart, R. E., Dentler, M. & Barrow, L. L., Ill. M. J 
90:286, 1946 
». Adler, H. F., Atkinson, A. J., & Ivy, A. C., Am. J. Digest. Dis., 
$:19 941 
W ozasek, D., & Steigman, F., Am. J. Digest. Dis., 9:423, 1942 
1. Williams, R. D., & Olmsted, W. H., Ann. Int. Med., 10:717 


Lieberthal, M. M., Conn. State M. J., 19:86, 1955 


FORMULA: KONSYL CONTAINS 100 PLATAGO OVATA 
COATING 


Mate dy BURTON, PARSONS & COMPANY ince sa22 
Onginalars of Bine Colloids 
WASHINGTON 9, D.C 
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sugar and spice and... gastric hyperacidity 


Nice to taste difficult to digest the Gelusil thus avoids the twin dangers of acid 
result, more often than not, will be gastric rebound and systemic alkalosis 
hyperacidity. Bad experiences and good 
intentions notwithstanding, this particular Non-constipating: Gelusil’s aluminum 
chain of misfortune is likely to recur. With hydroxide component assures a low alumi 
Gelusil, however, excessive gastric acidity num 10on concentration; hence the formation 
whether acute or chronic —can be quickly of astringent— and constipating— aluminum 
and pleasantly relieved. chloride is minimal. 
Sustained antacid action: The sustained Dosage: 2 tablets or 2 teaspoonfuls two 
action of magnesium trisilicate and specially hours after eating or when symptoms are 
prepared aluminum hydroxide gel restores pronounced. Each tablet or teaspoonful 
and maintains a mildly acid gastric pH provides: 742 gr. magnesium trisilicate and 
without over-neutralizing or alkalizing + gr. aluminum hydroxide gel 
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WARNER-CHILCOTT 
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